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EMPYEMA TREATED WITH GENTIAN VIOLET 

This patiezit has had an extremely stormy time There 
was a great deal of doubt for days as to whether she would 
reco\er I feel that the greatest single factor m her recoverj’* 
has been a therapeutic procedure, which will be described later 
The patient is a white woman aged twenty-seven She 
was admitted to the Bell Memonal Hospital with a cough, 
pam in left side of the chest, and weakness 
Family History* — ^Negative 

Personal History. — ^Patient had chphthena at ten 3 ears and 
scarlet fever at six years of age She has had two attacks of 
pnemnoma, one eight years ago and the second one six 3 ears 
ago The right lung was mvol\ ed m both attacks 

Present Illness — ^Three da 3 ^s before admission the patient 
had several severe chills with fev^er began having a diffused 
pain ov er the left side of chest and dev eloped a v er 3 * imtating 
cough, with an expectoration which soon became tmged with 
blood 

Physical Exammation — ^The patients temperature on ad- 
nnssion was 100° F , respirations 28 She lies on her left side, 
obviously in pam, and is coughmg contmuallv- There is a 
niarked herpes labialis and nasal on the lelt side The teeth 
show veiy’’ marked canes Exammation of chest shows the 
movement is limited on the left side Over tins side the per- 
cussion note IS somewhat impaired and there are numerous 

1051 





I 0 S 2 RALPH ir. jrAjoR 

fine nioisl rftlcs 'J'lic licarl is negative Ihc abdomen sliows 
nothing abnonnal 

Laboratory Findings. — ^'J'lie urine is nonn.il 'I'lic blood 
examination shows K 11 C 3,168,000, W 11 C 11,500, Iicmo 
globin 65 per cent 'i'he (hlTerentwl count shows 75 per cent 
neutrojihils I he blood Wabsennann is negative Tins patient 
at the time of .idmission jiresentcrl the tvjiical jiiclurc of an 
early lobar pneumonia During the next fen days there ii.is a 
gradual inciease in the temperature .ind pulse-rale and the white 
blood-count three days later had risen to 28,850 'I he blood- 
culture was negative and the sputum culture showed .i pure 
culture of .Streptococcus hcmolyticus 

'I'wo d.ays after admission the p.iticnt developed .i loud 
friction-rub in the left axilla, and two days later she had very 
definite signs of fluid, the percussion note being quite flat and 
tlie breath signs being .absent over the left side of the chest 
An a -ray of the chest showed .i dense shadow over the entire 
left side of the chest, with a displacement of the heart to the 
right (I'lg 172) A needle w'as inserted into the left side of the 
chest and a purulent fluid obtained Cultures were ra.idc of 
tins fluid and the Strejilococcus hemolyticus w.ab obtained in 
pure culture 

'I'he p.iticnl’s condition at this tunc was dcsjieratc 'llic 
temperature varied from 101° to 101 2° F , the jnilsc-ratc varied 
from 120 to 160 jier minute 'J he patient obviouslj h.ul .i strep- 
tococcus empyema, but operation in Jicr condition was quite 
out of the question Instead of operating, the chest w.is .ispi- 
rated with the needle, 1000 c c of pus was remoaed, and 100 c c 
of an aqueous bolulion of genti.iii violet, 1 1000, was injected 
into the left jilcural r.ivity I he *.11110 procedure was repealed 
two d.ijs later, .ind again after .in mlcra.il of two d.iys At the 
second .isjnr.ition 900 cc of fluid w.is obUined .and 100 ec of 
1 500 solution of gentian \iolct injected On the third occ.i- 
sion 750 c c of fluid w.i*. obtained .ind 100 c c of genii in \iolet, 

1 250, injected 

'Ihe bactoriologic studies of the lluid withdrawn were very 
int( ri'-ting Follow ing the fir^l msfilhtion of gentian violet the 
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number of organisms was remarkably diminisbed, and following 
the third instillation the fluid became sterile and has remamed 
so smce, although four subsequent aspirations of the chest were 



earned out, and a small quautitj' of fluid recovered on each occa- 
sion The instillations were followed by sharp falls m the 
patient’s temperature (Fig 173), and there was a striking un- 
proiement in the patient’s condition \t the tune the sterile 
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fluid was obtained the patient’s temperature varied from 100® 
to 101° F , and Uicn gradually came down bj Ijsis to normal, 
this pcnod, however, lasting about three weeks The patient’s 
convalescence was greatl} prolonged later by the unexpected 
development of a pneumothorax )ust a few days before slic was 
planmng to Icaxc for her home This time there was a fresh 



Figr 173 — Chart on temperature and pul'w 


effusion into the chest which, howcier, was sterile At tlic 
time the patient was discharged from the hospital all signs of 
empyema and pneumonia had disappeared, and the collapsed 
lung, resulting from the pneumothorax, was filling out rapidly 
The effect of the gentian xiolct in this patient was x'crj 
sinking Before the World War the dictum gencrallx accepted 
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was that when you found pus m the chest, operate The 
aspiration of pus from the pleural caMty meant a nb resection 
We are all famihar vnth the appalhng results which followed 
such operations durmg the influenza epidemic m 1917 and 1918 
The mortality m some army camps, you recall, was as lugh as 
80 per cent A further study of this subject taught us that 
operation was an extremely hazardous procedure at the onset 
of empyema, and that the patients died after operation not 
because of their empj^ema, but because of a coexisting broncho- 
pneumoma It was subsequently found that the mortality was 
\eiy much lower if operation upon such patients was delayed 
Durmg the influenza epidermc of 1920 a large number of 
patients suffermg from empj’ema, mainl}’’ of Streptococcus 
hemoljticus ongm, were seen We had learned our lesson m 
regard to the advantages of delay m operatmg, and operation 
was subsequently deferred m these As I had been for several 
jears mterested in the studies of Dr John W Churchman on 
the bactenadal action of gentian violet, I thought that it would 
be mteresting to tiy the effect of this dye m patients suffermg 
from empyema Theoretically, such a disease should be an 
excellent one m which to trj’ out such therapy The disease 
process here is localized in a caxnty which could be partially 
filled with a non-imtating but highly bactenadal flmd, which 
could act upon the organisms constantly 

The procedure was tned out m a senes of 27 patients, with 
\etj' encouragmg results — ^51 S per cent, were cured, 29 6 per 
cent came later for operation IS 5 per cent died None of 
these patients were good surgical nsks at the time tlus treat- 
ment was mstituted, and the first few patients were gixen tlie 
treatment as a preparation for later operation The majonty 
of these patients recox ered from their empjema and nexer 
came to operation The mortahty m the senes xvas due to a 
coexisting bronchopneumonia and should not be charged agamst 
this treatment 

Some of the patients who came later for operation were in 
much better condition because of this prelinunaix treatment 
One patient espeaally, I recall, had a bilateral empxenia and 
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\\as desperately ill for two weeks Both pleural catties were 
treated with gentian Molet instillaUons, and one side liealcd 
completely before operation 

Tlic experience of my colleague, Dr Robert C Daxis, has 
been e\cn more encouraging than mx own In a senes of 18 
patients, c\cr>' patient cleared up under this Ircalmenl with- 
out operation The difference in our percentage of recoveries 
IS due partly to tlic unusual Mrulcnce of the Streptococcus 
hemolyticus durmg the influenza pandemic and because of 
differences in the bactenology of the cases, 25 of my patients 
were due to Streptococcus hemolyticus, and only 2 were caused 
by the pneumococcus, while in Dr Davis’ senes about one-half 
were of streptococcus ongin 

The procedure that has been follow'cd is to first aspirate tlie 
chest and remove all the pus possible, 100 c c of gentian violet 
solution is then injected and allowed to remain in the chest 
At first it may be advisable to use the solution m a strength of 
1 1000, although the second or third instillation, if necessary, 
may be given in the strength of 1 250 We have seen no 
cindence that the solutions are imtatmg The solutions seem 
more effective if tliey are warmed before mjccUon, and should 
be injected as w’arm as the patient can take them Ihcre is 
another patient in our dime at the present time who has received 
tlus treatment His empyema was due to tlie pneumococcus, 
and the fluid became sterile following one instillation 

Tlus treatment ob\ louslj has defimte limitations In order 
to adueve tlic best results with it tlic empyema must be diag- 
nosed early and treatment instituted before firm adhesions have 
formed It is in this tj-pc of patient that we ha\c adiicvcd 
the most staking results \fter dense adhesions and pockets 
base formed, the problem becomes complicated b) a mechanical 
factor, and unless there is free communication between the 
various p irts of the chest, good results cannot be expected from 
gentian Molct instillation I he dje must come in contact with 
the mfectiou'i material in order to have any effect 

Some critics of this method ha\e maintained that we arc not 
treating empjema because tlic pus is not thick enough to justify 
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US m employing this term Our answer is that we do not give 
the pus m these patients a chance to become y&ry thick 
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XANTHOMA DIABETICORUM 


We are all grateful for the discoverj*' of msuhn It has saved 
many hves, and has made the lot of many a diabetic much 
easier The use of it in this cbmc has given us an opportumty 
to see a number of unusual comphcations m diabetes mdhtus 
The foUowmg patient is one example of them 

This patient is a mamed man, white, thirtj’-three years of 
age, a farmer hy occupation He was admitted to the Bell 
Memonal Hospital for the treatment of his diabetes 

Family History — ^The patient’s father and mother are h^’mg 
and wdl Two brothers and one sister died from diabetes 
melhtus Another brother is a diabetic and was recently a 
patient at this dime The patient has 6 sisters, \sho are Evmg 
and well He has one child four y^'ears of age, who is also well 
Personal History' — ^The patient has always enjoyed good 
healtli He had measles mumps, and whoopmg-cough as a 
child The personal history*’ is otherwise quite negative 

Present Illness — ^The patient’s present illness began eighteen 
months ago, uhen he noticed that he was dnnkmg large quan- 
tifaes of water and passmg a greatly*’ mcreased amount of unne 
These symiptoms have persisted smee that tune, and he has lost 
between 15 and 20 pounds m weight m spite of a very hearty*’ 
appetite Two weeks before admission the patient noticed a 
rather profuse skin eruption, which appeared on the chest and 
abdomen and o^er the extensor surface of the forearms and 
thighs This eruption appeared quite suddenly and sunulta- 
neoush o\ er these areas Jt w as accompamed by* no itchmg or 
other disagreeable sensation 

Physical Examination — The phyrsical e\anunation is essen- 
tially negati\ e except for the skm eruption This eruption con- 
sists of small yeUowish-orange nodules, qmte firm and discrete, 
\ ary mg m diameter from 0 5 to 2 mm None of the nodules 
♦ire confluent and they do not show any tendency*’ to scale 
(Fig 174) TTie lungs arc dear on percussion and auscultation 
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llic heart is of normal sire and the sounds arc dear The 
blood-pressure is 105 systolic and 80 diastolic 



Fig 174 


single epecimen of unnt on adnii'-sion showed a verj* 
hea ^'5 tract of sugar, with diartlic atid and acetone A quanli- 



XAXTHOMA DL^ETICORmi Io6l 

tati\e determination of the sugar showed that the patient had 
excreted 30 grains of sugar in the first twentj'-four hours after 
admission to the hospital The patient^s fasting blood-sugar on 
admission was 278 mg per 100 c c and the carbon dioxid tension 
was 18 volumes per cent (Van Slyke) WTien the patient’s 
blood was allowed to remain in a test-tube the red cells sank 
to the bottom, lea^ng above a very thick, creamy lookmg serum 
This appearance is diaracteristic of lipemia, and a drop of the 
patient’s blood-serum when stamed with Sudan HE showed an 
enormous number of globules which stamed red The patient’s 
blood cholesterol was 386 mg per 100 c c 

This patient gives a history of considerable interest because 
of the high madence of diabetes melhtus m his generation 
He IS a member of a family of 12 children, 5 of whom have had 
diabetes, 3 dymg of the disease 

The skm^comphcation that he presents is a typical picture 
of xanthoma diabeticorum This disease is descnbed by Sutton 
as “exceedm^}’’ rare,” and most other authonties refer to it as 
a rare comphcahon of diabetes Insulin is bnngmg more pa- 
tients to hospitals, and with these patients we are seemg more 
unusual comphcations than we used to see 

Dunng the past five months I have seen 4 diabetics with 
xanthoma diabeticorum Norman Walker m 1897 stated that 
onl}^ 30 cases of xanthoma diabeticorum had been reported up 
to that time I have recently gone over the hterature and found 
records of 74 cases, not mdudmg the 4 that have been under 
mj care 

The disease was first descnbed by Addison and Gull m 1850 
E\er}* one mterested in this disease should read their artide m 
Guy’s Hospital Reports Their descnption of the lesions, which 
still remains unsurpassed, is so dear and vivid that anyone read- 
ing it should be able to diagnose his first case of xanthoma dia- 
beticorum 

This condition is produced by a deposit of cholesterol, fat, 
and hpoid bodies beneath the skm It is probable that most or 
all of these patients ha\e a hpenua and h 3 ’percholesteimemia 
The 4 patients studied m this dime all showed hpenua and a 
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high blood cholesterol Griffith, Mook and Weiss, and Nichol- 
son ha\e also called attention to Uie high blood cholesterol in 
tliese patients 

1 he microscopic appearance of tliese nodules is often at first 
glance rather disappointing (Fig 175) 'Ihe sections show a 
very marked fibrosis ^^^th mam clear \antlioma cells When 
this tissue It. stained, however, by special fat stains the picture 
IS ^ er\ striking The special stains show tlie presence of large 
amounts of neutral fat, lipoid bodies, and cholesterol 
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Baber and Mane drew a \cry interesting contrast m the 
appearance of the skin lesions in a patient whom they observed 
Thc} desenbed "elements milnres” and "elements Icnticulaircs,” 
and noted that while thc former cleared up rapidly when thc 
patient’s urine became sugar free, thc latter often proved re- 
sistant to treitmcnt Since our patient presents mainly the 
"clement-' miliarcs thc rcxultb of treatment litre should be, I 
thinl \cr\ good 
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The older authors jn their case reports of xanthoma dia- 
beticorum often eiqiressed amazement because in some patients 
the skm lesions were worse when the patient became aglycosuric, 
while m other patients the sHu lesions improved m spite of the 
fact that the patient continued to show sugar m his unne Such 
an e^enence should not suipnse us Xanthoma diabeticorum 
IS due pnmanl}’^ to a disturbance m the fat metabolism, and 
while it IS not entirely mdependent of disturbances m the car- 
boh 3 'drate metabolism, 3 'et it maj’- diow a certam mdependence 
attunes 

There has been much discussion m the past about the impor- 
tance of trauma m the production of these lesions Many 
obseri'ers have called attention to the tendency of these lesions 
to be more marked on the knees, dbows, and other parts of 
the body which are most subject to rubbmg or slight traumata 
Other students of this disease have minimized such factors and 
laid stress entirdy upon the abnormal fat chemistry 

Both factors are of importance Without an abnormal fat 
metabolism there will be no deposit of fat lipoids and cholesterol 
beneath the skm On the other hand, a very sh^t trauma 
may determme the location of such a deposit I have descnbed 
elsewhere a diabetic patient who developed a smgle xanthoma 
lesion on the site of a healmg mosqmto bite 

The rapidity with which these leaons dear up depends 
parti}* upon the size of the papules and partly upon their blood- 
supply If the lesions are small and their blood-supply good, 
they are absorbed rapidly under treatment When the papules, 
however, are large, confluent, and have a very scant blood- 
suppl} the} disappear veiy slowly 

Later — ^This patient, following three weeks of dietai}’- 
measures and insuhn therapy, was agam seen, and the skm 
eruption had entirely disappeared The only signs of it per- 
sistmg was a small number of brownish discolorations markmg 
the old site of the papules The patient’s blood-sugar at this 
toe was 115 mg per 100 c c- and the blood cholesterol was 
1/0 mg per 100 c c. His urme had shown no sugar for eighteen 
da}’s 
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HYPERTHYROIDISM ASSOCIATED WITH ACIDOSIS 


The following patient illustrates a complication of thjToid 
disease which is probablj* quite common Smce my attention 
was first directed to these patients I have become convmced 
that this CQmphcation, always distressmg and often fatal, is 
rather frequent The patient is a colored woman aged forty- 
nme, who was admitted to the Bell Alemorial Ho^ital complam- 
mg of nervousness, weakness, and loss of weight. 

Family History — Negative No history of an}’- similar ill- 
ness in the family 

Personal History — ^The patient has had frequent sore 
throats, has suffered from frequent toothaches, and has had a 
number of teeth extracted 

Present Illness — The patient suffered from her present 
illness for three years before admission to the hospital Three 
jears ago she was fastened by another woman, who stepped 
up suddenly behmd her The patient thou^t she was gomg 
to be attacked and possibly killed She was veiy” much fnght- 
ened, screamed loudl}’’, and was almost unable to walk because 
of exhaustion She remamed m bed for three days, and at the 
end of that time was remo\ed to a hospital, where she was told 
that she had a tumor m her neck Dunng the past year the 
neriousness has become more marked, she has felt very* weak, 
and has lost 20 pounds m weight 

Physical Examination — ^The patient is a small and poorly 
nounshed woman, with a warm, moist skm, and she has a very 
alert mental attitude and an anxious expression She looks 
\ery much as she must have looked three years ago when she 
uas frightened This patient’s anxious, fearful expression is 
dcscnbcd ^ery wdl b> the term ^‘crystallized terror,” used by 
i^oebius (Fig 176) The e^es show a marked exophthalmos, a 
positi\e \on Graefe sign, and comerge very poorl}- 

The tongue is dean, somewhat tremulous, and the teeth are 
ui \er} bad condition, showmg marked pyorrhea and canes 
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Palpation of the neck shows enlarged antenor and postcnor 
■cervical lymph-glands The thjToid is diffusely enlarged, al- 
thou^ the degree of enlargement is not marked There is a 
dight thrill felt over the left lobe of the thyroid and a loud 
^tohe bruit is also heard Both carotids shovs a marked 
pulsation The lungs are dear and the heart is negative except 
for a soft systolic murmur, which is poorly transmitted There 
as a marked retrosternal dulness 4 5 cm to the right and 3 5 
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Fig 176 — H>*pcrth>Toidism associated with acidosis 


cm to tlie left of the midstcmal Imc TIic pulsc-ratc is 120 per 
minute, the blood-pressure is 160 sjstolic and 110 diastohe The 
radial arter}' shouts a diffuse thickening There is a fine tremor 
of the fingers, the rate \ arming from fi\e to six movements per 
second 

The historj of this patient, with the results of tlic phjsical 
cxammation, stamp her as an example of hj’pcrthj roidism 
The liistorj of ner\oume<;s and loss of v eight is \er} suggestive 
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The onset, after a severe fright, is also very interesting Many 
patients suffering from Graves^ disease date the onset of their 
illness from fright. 

The physical examination of this patient shows that the major 
qmptoms of Graves* disease — exophthalmos, struma, tachy- 
cardia, and fine tremor — are all present 

This patient presents a moderate artenal hypertension, 
which is so common m Graves’ disease, and also shows an in- 
creased area of dulness behmd the manubnum Such an area 
of dulness may be due to an enlarged th 3 mus, which is fre- 
quently found m Graves’ disease It is more probable, how- 
ever, that we are dealmg here with dilatation of the aorta, asso- 
ciated with the artenosderosis and the arterial hypertenaon 

Laboratoiy exammations show that the unne is negative 
except for an occasional trace of albumm The blood examina- 
tion shows R B C 5,160,000, W B C 12,800, hemoglobm 90 
per cent A differential count shows 71 per cent neutrophils, 
23 per cent small lymphocytes, and 6 per cent large lympho- 
cj^tes Studies of the blood, non-protem, mtrogen, urea, sugar 
dilonds, creatimn, and carbon dioxid tension all present normal 
values The basal metabohc test, on the day after admission, 
showed a rate of 53 per cent plus The rc-ray examination of 
chest showed a broad mediastmal shadow, which upon further 
cxammation proved to be due to a dilated aorta This patient 
was seen by Dr 'M T Sudler, and it was deaded to hgate the 
supenor thjToid artery after prehminarj’' treatment for several 
weda 

Under rest m bed the patient’s condition gradually im- 
pro\ed, until about two weeks after admission, when one day 
the patient’s pulse suddenlj- rose from 90 to 120, and at tunes was 
fis rapid as 160 per nunute At the same time there was an 
de\ation of temperature to 100® F , the patient became some- 
what irrational, excessn ely ner\^ous, and appeared qmte toxic 

Exanunation of the blood showed a carbon dioxid tension of 
20 \olumes per cent (\"an Slyke), and the urme showed the 
presence of diacetic aad and acetone The patient was im- 
mediately started out on large doses of sodium bicarbonate. 
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recei\Tng 3 grams even two liours for ten doses, and was also 
given 1000 c c of 5 per cent glucose solution by rectum The 
changes m the patient’s condition that followed this llierapy were 
very staking Within eight hours the patient’s general ajipcar. 
ance was markedly improved and she appeared much less to\ic 
Dunng tlie nc\t twenty-four hours tlic patient’s carbon dioxid 
tension rose to 40 volumes per cent and the diacctic acid and 
acetone disappeared from tlie unne A few days later the left 
superior thyroid arterj was bgated and tlie patient left the hos- 
pital very much impro\cd 

I have been verj' much interested m the question of acidosis 
in hyperthyroidism, and ha\c rccentlj recorded some cvpenenccs 
wnth it It IS difficult to say just how common it is Before 
operation it probably does not occur scr> frequently, while 
after operation it is extremely common 

The patients in our clinic who ha\c shown an aadosis com- 
plicating hjqjcrtliyroidism haxe responded very promptlj to 
alkaline tlicrapy Fortunately, none of these, how'cser, base 
been examples of tlie most severe type of thyrotoxicosis I 
feel conxnnccd, however, that it is a complication of h^TJcrtlij- 
roidism that is frequently overlooked and at times overlooked 
witli disastrous results The profound effect of tlie tlijroid 
gland upon the metabolism is well known Disturbances of the 
carbohydrate, fat, and protein metabolism haxe been described 
in thj roid disease Sucli metabolic disturbances probably pro- 
duce an aadosis \crj' frequently 
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CLINIC OF DR. PETER T BOHAN 
Bell Memorial Hospital, UNivERsm oe Kansas 


A CASE OF LIGNEOUS THYROIDITIS ASSOCIATED 
WITH HIGH-GRADE DENTAL INFECTION 

This case was referred to me by Dr Axford, of Leavenworth, 
Kansas, and was admitted to Bell jMemonal Hospital May 5, 
1923 She is a married woman, thirty-eight years old, and the 
mother of 4 hvmg children Her famil}' historj*” is negative, 
none of her relatives ever had goiter Her menstrual history is 
normal, the last penod two weeks before admission She never 
had rheumatism or any illness of importance except pneumoma m 
childhood She ne\ er had a goiter 

On admission to the hospital she was complaming of a 
cough, dyspnea, a painful sweUmg of the neck, nervousness, and 
a loss of weight 

Her present trouble began m Januar}^ four months before 
admission, with a swellmg of the neck that has mcreased m size 
dunng the past month and has become quite tender In Feb- 
ruary die began to have spells of coughing that are mcreasmg m 
frequenc}’’ and are accompamed by a sense of suffocation These 
spells last from ten to twenty mmutes and come on everj^ six to 
eight hours For three or four weeks there has been some 
difficulty m brea thin g, so that the patient sleeps propped up in 
bed There has been no dj’sphagia For over two months the 
temperature has ranged from 99® to 100 5® F Smce January 
there has been a loss of 30 pounds m weight 

Physical Exammation — ^The patient was found sittmg up in 
bed, qmte alert mentall}^ shghtly ner\^ous, a good color, but 
there was a defimte though not marked inspiratory* dy^spnea 
The temperature was 100 5® F , pulse, 104, slight tremor The 
eyes ucre negative There was marked oral sepsis, tonsils 
apparently diseased There was swelling wTth marked mdura- 
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tion of the tissues of the neck on both sides in the region of the 
th 3 rroid gland A lump could be made out on tlic left side tliat 
seemed to be the left lobe of the thyroid This did not move on 
swallowing, which caused the patient some discomfort The 
whole swollen area was quite tender and ivas truely as hard as 
wood The mduration and stiffness of the involved tissues 
limited the motions of tlie head m all direcbons The skin was 
not red There were no palpable glands No abnormal dul- 
ness over the upper sternum could be made out on percussion 
The lungs were negative except for prolonged mspiratorj’ mur- 
mur on both sides The rest of the physical examination revealed 
nothmg abnormal The unne w as negative 

The blood exanunabon showed hemoglobin 90 per cent, 
red cells 4,800,000, leukocj’tcs 14,200 The Wassermann test 
was negative 

Skiagraph of the diest show ed a shadow' superimposed on tlie 
spmal column in the region of the first, second, and third dorsal 
vertebra: The trachea was deflected to tlie left and appar- 
ently compressed The hilus shadows were slightly accen- 
tuated, but the chest was otlicrwnsc negative Films of the tcctli 
showed 11 with apical infection and all teeth showed pjorrhea 
in varying degrees 

The metabohe rate was -1-26 

The diagnosis rested between malignancj' of the thyroid and 
acute thyroidibs Although the temperature, leukocj tosis, and 
tenderness stronglj suggested an inflammatory condibon, on 
account of tlie lack of redness of the skm or lluctuabon, and tlie 
extcnsi\c mdurabon and marked density of the tissues with 
pressure sjmptoms, a tentati\c diagnosis of malignancy was 
made She was gi\cn three ar-raj treatments vith apparent 
benefit 

llie medicabon consisted of 5 drops of saturated solution 
of sodium lodid three times a day, and codein and bromids as 
needed for pain or restlessness 

Her condition grew stendih wor«e, and on Maj I7tli, twcl\c 
dajs after admission, there was high-grade cjanosis of the face 
and extremities 'I he djspnea was marled and the crowing 
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inspiration could be heard several feet awa}' Dr ^lerwin T. 
Sudler was called in consultation and some operative procedure 
to reheve the rapidly devdoping asphyxiation was deaded 
upon Under gas-oxygen anesthesia the isthmus of the thyroid 
was cut and a mass approximately^ 2^ mches long and 2 mches 
wide compnsmg the ri^t lobe was removed The caNuty from 
which the mass was removed was Imed with dense, white fibrous 
tissue The trachea was embedded in similar tissue, com- 



Fig 177 — Lobe of thyroid opened up to show appearance of the cn)s:»-section 

pressed, and pushed to the left As this mass was lifted from 
the trachea the distressmg noise with each inspiration dis- 
appeared and the color of the skin returned to normal For 
t\so days she was free from dy’^spnea, but the difficult breathmg 
and cough returned By^ July 7th she was almost as bad as 
before, so that Dr Sudler attempted to rebe\ e her by' remo^^ng 
some of tlie dense tissue from the trachea, but was unsuccessful, 
and Dr E P Hall was asked to do a tracheotomy* to prevent 
an immment asphy^xiation With the tracheotomy tube she 
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was fairl)^ comfortable except for the distrc«ising spells of 
coughing 

The mass, when removed, was about the size of a hen’s egg, 
smooth, and as hard as wood It cut with increased rc«;isiancc, 
and the cut surface showed a mottled gray and opaque, while 
color A small amount of fairly normal appearing thyroid tissue 
could be seen 



I iR 178 — MicrophotOf npli — ihrougli dense oparpic nrt i in lobe showin^^ 
nothinf: but the dilTcrcncc between Eclcrosis and dtrontc infl'imnntor> ro 
action 

Pathologic Report by Dr H R Wahl — Section througli the 
apparcntl} norniil th\roid tissue shows the follicles filled willi 
colloid, and there is a diffuse fibrosi*; Sections through other 
portions of the mass show In aline fibrous tissue round-cill 
mfillration and areas of chronic mflamniatorx reaction in 
which there arc nests of Ihjroid follicles 'I here is no definite 
ei<caUon I here is nothing upon which one could juslifj a 
suspicion of tubcrailosis, sj philis, or mahgnancN 
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Diagnosis — Chronic thyroiditis with extensive fibrous en- 
capsulation 

On June 30fh three abscessed teeth •were extracted^ and the cul- 
tures made from these by Dr R L Haden showed colonies of a 
green-producing streptococcus and staphylococcus On July 2d 
two rabbits were injected intravenously until 5 cc of this culture, 
one of the animals died during the night and the other was killed 
two days later Autopsy of the rabbits showed that both had ex- 
tensive hemorrhages in the thyroid gland a^id marked edema and 
small hemorrhages in the thymus, which was about four times the 
normal size No other lesions u ere found 

On account of the heat the patient was discharged from the 
hospital July 14th There had been considerable improvement 
in her general health The neck was less swollen and not so 
tender and the tissues were perceptibly softer 

She returned to the hospital September 1st, still weanng the 
tracheotomy tube, but much impro^ ed m every wa)’’ There 
had been a gam of 15 pounds m weight, temperature and pulse 
were normal The swelhng of the neck had completely dis- 
appeared and the mduration of the tissues had almost dis- 
appeared 

Remarks — ^In this patient the duucal course of the disease 
and the microscopic exammation of the gland seem to justify 
the diagnosis of ligneous thyroiditis, an affection of the th\Toid 
first desenbed b> Riedel m 1896 as “eisenharte strumitis” — 
iron-hard strumitis It \sas christened by Delore ‘^La th}TOidite 
hgnense,” *Tigneous thjToiditis,” the name usually gi\ en it 
In this case, as m most of the reported cases, malignancy 
of the thjToid, on account of the density of the tissues, was 
suspected at first, but a probable diagnosis of thjToidibs was 
made before the operation The most important pomt m 
diffcrentiatmg this condition of the th3TOid from mahgnanc\ 
IS that the thmg does not look nor feel just like a malignant 
process There is comparati\ely early mvolvement of all the 
tissues m the neck, not only both lobes of the thyroid, but the 
trachea, musdes, nerves, and blood-vessels, and the bmits of 
the infiltration are not well defined Because both lobes of the 
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thjrroid are involved the trachea is usually compressed and 
dyspnea occurs early Tracheal obstruchon is tlic most danger- 
ous feature of the disease Dysphagia, a common sjTnptom in 
mahgnancj’’, is cither absent or not marked The course of the 
disease is three to four months or longer ^lost of the reported 
cases have recovered, a few witliout any treatment, a few fol- 
lowmg a-ray treatments, and others after surgical removal of 
the dense tissue around tlie trachea and part of tlie thyroid 
Removal of the whole thyroid is impossible and not necessary. 
If asphyxiation seems immment, tracheotomy should be done 
The etiology of this form of thyroiditis seems to be obscure 
Such concomitent conditions as syphihs, tuberculosis, and the 
infectious diseases have been recogmzed It is possible tliat all 
cases are not due to the same cause In this patient oral sepsis 
would seem to be the etiologic factor as mdicatcd by the mvolvc- 
ment of the thyroid and the thymus m the rabbits injected with 
cultures from the mfected teetii If the relation of focal infec- 
tion to the condition had been recognized carher and the mfected 
teeth extracted, operative procedure on tlie thyroid might liave 
been avoided 

From a study of this case, as well as from a review of the 
hterature, I w^ould epitomize the important features of this rare 
affection as follows 

1 Enlargement of both lobes of the th>Toid 

2 Tlie tissues on the antenor surface of tlic neck are in- 
durated and feel as hard as iron 

3 Tenderness 

4 No fluctuation 

5 Fever 

6 Slight leiikoc\ tosis 

7 D\ spnea carK , but no d> sphagia 

S Course, three or four montlis 

9 No relief obtained from application of ice or from lodids 

10 ar-Raj claimed to be speafic m some cases 

11 Rcmo\c foa of infection If nccessar> operate to relieve 
pressure sjTnptom*^ 



TWO CASES OF HEMIPLEGIA, WITH RECOVERY, PROS- 
ABLY DUE TO HSFECTION Hf THE NASAL ACCESSORY 
SmUSES 

Such intracranial complications of infection m the accessoi}' 
smuses of the nose as purulent menmgitis, brain abscess, enceph- 
ahtis, or smus thrombosis are not imcommon and are fairly 
\rdl understood That a patient with chronic infection of these 
smuses may de^*elop some mtracramal condition and recover 
seems not to be generallj^ recognized Bram and meningeal 
comphcations of infections m the paranasal sinuses are similar 
to sudi comphcations m infection in the middle ear and the 
mastoid cells The routes of infection are analogous, such as 
necrosis of the bone through the hmiphatics, ^’enous thrombosis, 
etc In inflammation near the memnges, as m the middle ear 
or m the accessor}- smuses, changes m the memnges occur that 
may not develop beyond the stage of edema and congestion 
The mtimate anatomic relationship existing between the ac- 
cessory smuses of the nose and the memnges mdicates the 
danger of mtracranial comphcations when a nasal smusitis 
exists 

The a\ erage thickness of the bone between the optic foramen 
and the sphenoidal smus is 0 5 mm , and m some mstances 0 2 
mm only (Schaeffer) Infection occasionally extends from the 
sphenoidal smus through this thm partition of bone and causes 
optic neuntis 

Congemtal or pathologic defects m the cerebral wall of the 
frontal smus ha\e been foimd where the only barner between 
mfecbon m the smus and the dura was mucous membrane 
Infection of the dura from neighborhood infection, such as 
paranasal smusitis or mastoiditis, does not always cause bram 
abscess, suppurative leptomenmgitis, or subdural abscess, but, 
hke infection of the pleura or pericardium, the result may be 
and frequently is a drcumscribed fibnnous exudate 

X07S 



1076 


PETER T BOHAN 


Indeed, pacliymenmgilis externa has been caused bj mfec- 
tion extending tlirough an intact skull as in cr>sipclas of the 
scalp and in infected scalp wounds Infection of the acccssorj' 
sinuses as a possible ctiologic factor in pachjTucningitfs interna 
hemorrhagica is indicated in one of Uie cases of tliis disease re- 
ported bj' Dunn 

Pacliymemngitis externa is usually locahzed and the symp- 
toms may be general or focal A good example of tlic symptom- 
atology arc the symptoms tliat may occur a few' days or a few 
w’ceks after an mjury to the head Tlie spmal fluid in tins con- 
dition will be negative unless tliere is some mvolvemcnt of the 
inner layer of the dura In tliese 2 cases tlic spmal fluid was 
normal, but the spmal puncture was not done until after the pa- 
tients recovered from the paralysis — four weeks in one case and 
five months in tlie otlier 

Tlie probable diagnosis of paclijTiicnmgitis externa caused 
by the neighborhood mfeebon m the accessory smuscs is based 
solely on the clmical exndencc The usual bram complications 
of such mfeebons as abscess or cnccphalibs arc much less likely 
to speedily recover 

Case I — Miss D, smgle, twcnt 3 '-four years old, was ad- 
mitted to Bell ^'cmonal Hospital Februarj 21, 1923 Her 
first admission to this hospital was Marcli 30, 1921 The 
history obtained at tliat time is as follows School-teacher, 
twenty -two years of age IMcnstrual history' normal Father, 
mother, and a sister Imng and well No brothers or sisters 
dead No family lustoiy' of astlima or of “hi\ cs ” She has had 
no past illnesses except the diseases of childhood and pneumonia 
in Apnl, 1915 She had a tonsillectomy' m No\ ember, 1915, 
and a nasal operation in the fall of 1920 

Her complaints on her first admission in 1921 consisted of 
astlima, “hues ’ diarrhea, and headaches Her trouble began 
in tlic fall of 1915 with asthma which lasted four weeks As 
tins subsided she began to ha\ c abdominal cramps and diarrhea, 
haxang six to ten watery, mucous stools a day This mtestmal 
condition lasted about tlircc weeks, and during tins bme she 
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suffered almost contmuously from lu\es The following three 
months she w'as free from symptoms She then developed 
another attack of asthma, lastmg three weeks, followed by 
diarrhea and hives From 1915 to 1920, every three or four 
months, she would have an attack of asthma, followed by 
diarrhea and hives For over a year she has suffered almost 
contmuoudy from asthma and hives, but the spdls of diarrhea 
ha\ e been less frequent and of shorter duration She spent the 
fall of 1916 in Oregon and the s umm er of 1917 m Colorado, 
without any relief of symptoms Durmg the summer of 1919 
she had a 'T)ad cold m her head,” and smce then has had a severe 
headache nearly every mommg, which would disappear m a 
few hours At tunes the pam was so mtense that it caused 
lomitmg 

One mght m Noi ember, 1920, after the headaches had been 
unusuallj' severe for a few weeks, while sittmg up in bed she 
noticed a “drawmg** of the nght leg and arm, and m a few 
minutes lost consciousness On reg ainin g consaousness, about 
an hour later, ^e could not speak and was paral3*zed on the 
nght side of the body In the following ten hours she had five 
comnilsions She regained her speech m four or &\ e da^'s and 
the use of her arm and leg m about a month Her phj’siaans 
diagnosed sj’phihs of the bram, a diagnosis that is too often made 
m obscure bram lesions 

The important features of her findings on her first admission 
to the hospital, three months after the hemiplegia came on, are 
as follow's 

A roentgenogram of the head showed all the nasal smuses 
cloud}' No e\idence of the hemiplegia was found except 
increased knee reflex on the nght side, and a shght but defimte 
Babmski reflex on the nght foot The lungs were moderatel}** 
emph^'sematous and there were numerous dr}' rales The 
ph}sical exammation of the rest of the body re\ealed nothmg 
abnormal Tlie e}es, ears, moutli, and heart were negati\e 
TIic temperature was normal, pulse 68, and blood-pressure 90 
o\cr 65 

Hxammation of the blood show ed hcmoglobm 85 per cent , 
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red cells 4,200,000, leukocj'tes 14,500 The differential count 
of the leukocytes showed polynioriihonuclears 46 per cent , 
lymphocytes 20 per cent , transitioiials 2 per cent , and eosino- 
phils 32 per cent In sl\ blood exammations the cosuiophils 
ranged between 28 and 37 per cent In eighteen stool CTOmina- 
tions no parasites or ova were foimd The blood Wassermann 
W'as negative Tlie spinal flmd was dear, 6 cells to the cubic 
centimeter, and tlie Wassermann, globulin, and Lange’s gold 
test w’ere all negative 

She was referred to Dr E P Hall, who reported lus fmduigs 
as follow s “Infection of both maxillary and botli frontal sinuses 
Suppurative ctlimoidibs and sphenoiditis and nasal polj'pi 
On February 21, 1921 dramed maxillary sinuses and removed 
nasal polypi on left side, and attempted to estabhsh mtranasal 
dramage of frontal smuses ” 

Patient w'as chscharged from hospital IMarch 28th Chart 
shows that she had no urheana or diarrhea smee the first nasal 
operation and tlie astlima is vciy much improved 

She W’as re-admittcd May 15, 1922 There had been no 
recurrence or urticana or diarrhea smee lca\'mg hospital, but 
has been having spells of astlima for three montlis On May 
21st, six days after admission. Dr Hall did an open operation on 
botli frontal smuses, and found a small quantity of pus and 
polypi m eacli She was discliarged from the hospital July 2d, 
mucdi improi ed m e\ erj' w ay She had not had a spell of asthma 
for four weeks 

Her third admission to tlie hospital was March 7, 1923 
Her general health was markedly improved There had been a 
gam m weight of 28 poimds She had been symptom free until 
tlirce months ago, when the astlima recurred The blood c\- 
ammition at this time showed Hemoglobin 90 per cent, red 
cells 4,600,000, leukocytes 11,500, poljTnorphonuclcars 64 per 
cent , Ij’mphocytes 29 per cent , transitionals 4 per cent , eosm- 
opluls 3 per cent 

A nose cxammation by Dr Hall showed a recurrence of the 
nasal polypi An mjcction of J gram of pilocarpm produced an 
mcrcasc of the cosmophils m two hours from 3 to 7 per cent 
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With no recurrence of the urticaria or of the diarrhea for over 
tvro years following drainage of the nasal sinuses, and partial 
rehef from the asthma, would mdicate that all of these ^unptoms 
were manifestabons of a bacterial anaphylass 

As there was no evidence of sj^ihihs on the physical examma- 
tion or m the history, negative blood Wassermann and negative 
spmal fluid, no artenal disease and no heart disease, the most 
probable explanation for the hemiplegia was an mtracramal 
comphcabon of the nasal smus infection and probably a localized 
pachjTnemngitis externa It may' be argued that the “drawing 
of the leg and arm” precedmg the coma indicated a Jacksonian 
epileptic convulsion, which produced a hemorrhage of the brain 
that caused the hemiplegia Grantmg the possibihty of this, 
it still seems fair to assume that the most probable cause for the 
comnilsions was some process m the cortical region due to the 
sinusitis 

Case n — ^Hemiplegia, with Recovery, in a Case of Frontal 
^ Smus Infection — ^Dr , a physiaan, was first seen at the 

Eastside Hospital m November, 1916, on account of a nght- 
sided hemiplegia with aphasia that had come on five days before 
He began havmg headaches ax or seven years previously, and 
they had been almost dail}’’ and mcreasmg m seventh’' for one 
J car The pam was alwaj^s m the left frontal region and radiated 
to the temporal region and to the left ear At times the scalp 
on the left side of the head was so sore that he could hardly comb 
his hair The pain would come on at any time, day or mght 
The day the paraljsis came on the headache began at 9 A M , 
and was unusualh mtense, requinng several doses of aspmn, 
acetamhd, and codem for rehef At 4 p M he fell asleep and 
apparently became comatose, as it was impossible to arouse him 
On regainmg consciousness at S p m he had aphasia and was 
paralj-zed on “the n^t side of his body He had no convulsions 
The aphasia cleared up m fi\e or six days and the hemiplegia 
in two or three wed»s, but the headaches continued for two 
months, when he had a discharge of \ ounce of pus from the left 
Side of the nose after usmg a Sorensen suction-pump He has 
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not had a severe headache since* The tenderness over Uic 
frontal sinus subsided m a few days There has been no opera- 
tion on the sinus He uses tlie sucbon-pump every month or 
two on account of a feeling of fulness or discomlort, aluaj's inlh 
complete relief 

Tliere was notlung m his past or personal history of impor- 
tance except the history of headaches Three montlis before 
an a-ray picture of his head showed a cloudmcss of the left frontal 
smus He was thirty-six years old, mamed, and had 2 living 
children There were no children dead and lus wife had ho 
miscamages He never had S 3 rphilis or gonorrhea and did not 
use alcohol He had typhoid at sixteen There w^as no historj' 
of an mjury to the head Except for an occasional head cold 
there was no history of nose trouble 

I saw lum first five days after the onset of his paralysis, and 
found nothing of importance on examination except a spastic 
paralysis of the nght side, wnth a slight aphasia and tenderness 
over tlie left frontal smus The pupils were equal, round, and 
reacted to light The temperature was normal, pulse 64, blood- 
pressure 110 over 70 The unne was negatnc and notliing 
abnormal was found on examination of the heart, lungs, or 
abdomen 

In e\aluatmg the important pomts in the histor} and findings 
the most important ones — namely, tenderness in the left frontal 
region and ar-ray e\*idcnce of cloudiness of the left frontal sinus — 
were ignored As the patient was impro\ang a probable diag- 
nosis of s^’philis was made The otlicr ph^^sicians m attendance 
concurred m tins diagnosis Howc\er, four blood Wassermanns 
and three spinal fluid tests made in three diflcrcnt laboratories, 
and negatne reactions found in all, left the diagnosis of syphilis 
without support 

Up to the present time, sc\cn jears since the hemiplegia, 
tJie patient has been well and his findings now are ncgati\c 
Dunng this time notlung has dc\ eloped to indicate an> other 
cause for Uic intracranial lesion tlian a sinusitis 

llic important features m this case arc headache for a num- 
ber of j cars, tenderness o\ cr the left frontal smus, cloudiness of 
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the sinus m the roentgenogram, se\ ere headache for eight hours, 
coma followed by nght-sided q)astic paralj^s with aphasia, and 
rehef of the headache following drainage of the smus 

Conclusions — ^The outstandmg fact in this case, as well as 
m the previous one, is that a young adult, without any abnormal 
condition found except long>standmg paranasal smus infection,. 
de\ elops hemiplegia and reco^^^s From this the inference seems 
justified that the cause of the hemiplegia was chrome infection 
of the accessor}” smuses of the nose There may be some doubt 
about the nature of the intracramal leaon, but a pach}Tneningiti& 
seems most probable This assumption is supported by the fact 
that the lesion was cortical, ob^uoudy arcumsenbed, was not 
associated with fever or other signs of a septic condition, andl 
terminated m a complete recover}” Furthermore, from the 
anatomic relationships existmg between the frontal smus and. 
the dura, a pachymenmgitis externa can be readily eiqplamed^ 
Infection m the sphenoidal and ethmoidal smuses are less hkely 
to cause cortical lesions, but undoubtedly are important factors 
m some of the obscure lesions of the base of the brain and of the 
cramal ner\es Intracramal comphcations, with or without 
reco\cr}” of infections of the accessory smuses of the nose prob- 
abl} occur oftener than is generally recognized, and the im- 
portance m considenng such infections m all cases of chrome 
headache and obscure bram lesion caimot be too strongly 
emphasized 
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HODGEIN’S DISEASE 

Hodgkin’s disease is a condition adnuttedlj^ only very 
partially understood and, unfortunate!)^, also veiled in the 
greatest confusion There are a vanet)’' of synonjons apphed 
to this condition, and its differential diagnosis is often, even 
usually, difficult or uncertain, and its types and mode of onset 
^ery vaned 

The following cases are lllust^atl^e of some of these tj^pes 
and are of some mterest m relation to their diagnosis and thera- 
peutic results 

Case I — ^An extremely well-devdoped muscular male, age 
thirty-three, weight 185 pounds, on iMay 1, 1922, noticed a 
painless swdlmg m the first intempace on tlie left side im- 
mediately against the sternum This gradually grew till it be- 
came quite noticeable, protruding about \ mch and overlappmg 
the sternum by about I mch Five months later both axillae 
de\ eloped enlarged glands, and small glands appeared later m 
the neck, particularty just above the claMdes on both sides 
There had been some loss of weight, but this had been regamed 
Fe\ er has not been complamed of, but there had been a pro- 
gressue loss of strength and energ}% and sometimes pams m 
the chest and some djspnea on exertion There was a history 
of malana two jears ago, typhoid twelve jears ago, and several 
attacks of tonsilhtis He was mamed, had 2 children, and had 
an excellent family history 

On first exammation, October, 1923, he had a temperature 
of 100® F , had a mass as above desenbed m the antenor chest, 
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glands size of walnuts, discrete and hard, not tender, m both 
avillic, similar glands size of hazelnuts m the groins, and a 
chain of glands in the neck on both sides, largest abo\c the 
cla\nclcs 

No masses were felt m abdomen and no enlargement of h\cr 
or spleen observed 

The other cxammation, including the urmc, ’was negative 
•except for slight enlargement of the tonsils, which both contained 
some pus 

Blood cxammation Hb 90, R C 5,089,000, leukocytes 8 100, 
poljTOorphs 75 per cent , small Ijonphocytcs IS, large Ijmpho- 
'cytes 6, large mononuclears 2 per cent , eosinophils 0 5 per cent , 
basophils 0 5 per cent No malaria No nucleated cry throcj'tc^ 
Wassermann reaction negative 

The a -ray of the chest shoued extensive enlargement of the 
mediastinal Ijunph-glands and also of the lulus broncliial gland*^ 
Section of the sternal mass showed a tissue largclj" composed of 
Ij mphocytes embedded in apparently mflammatoty tissue, where 
there was also c\adcncc of proliferation of cndothclial-hke cells 
4 ind some few eosinophilic staining tj'pcs 

Dunng the next month the glands increased slightly m size, 
nnd weakness became more marked and occasional nigh t-sw cals 
developed 1 he temperature a aned grcatlj some da} s, but for 
the greater part of the time a\cragcd about 100° 1 

A \ancty of diagno*=cs were possible m this case lie had 
been considered tuberculous, act the glands showed no cMcicnce 
of breaking down and were \cry generalized, and on i-ray ex- 
amination there was no pulmonarj in\ol\cmcnt I he tuber- 
culin reaction was al‘5o negatixc, as also was tlic microscopic 
examination of the tissue As against a case of Ij mphosarcoma 
he had the same generalized ghnd in\oI\cmcnt to contend wilFi 
Also the intermittent character of the progre^^s of the di‘;ea‘ie 
and the microscopic examination, although suggcsti\t was more 
such as ob^er\cd in ca*^eb 01 Hodgkin s di‘‘e i^^c 

As an interesting feature of this ease he recei\cd a number 
of x-raj treatments co\cnng the areas of glandular in\ol\e- 
mcnl, following each of which he had one or two days of fever 
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and general discomfort At the end of one month no ^ands 
could be palpated anjrwhere All fe^e^ had disappeared and 
his strength had been regamed to an extent that he claimed to 
feel absolutely well 

March 10, 1923, six months later, small gland size of pea 
appeared in the neck abo\e the nght cla^nde Temperature 
arose to 99 5® F , and m the next two weeks some glandular 
enlargement agam noticed m both axillae, and he had some 
shght hacking cough Agam two x-ray treatments were given, 
with disappearance of the glands, fever, and cough July, 
1923 agam noticed some small glands in neck, this time treated 
with radium, with some improvement At the present day 
his exact condition is that of considerable general weakness, 
no great loss of weight, and only a few glands palpable m the 
neck, and a blood-coimt approximately the same as on first 
exammation 

Unfortunately, m this type of disease we can only^ be specu- 
lati\e, yet it seems to represent a type of Hodgkm’s disease 
The essential picture being general adenopathy*", some fever 
and general debility, and not mudi loss of weight, with a pe- 
culiarly extensne mediastinal mvolvement with the only other 
pathologic coexistmg condition bemg chronic tonsillitis and 
presenting at least m the penod under observTition no particular 
alterations in the blood elements It also presented a case 
greatly unpro\ed by a-ray*" radiation therapy’" 

Case n — ^A rather slender, small woman, aged fifty-sewn, 
mamed twelve y ears, no children She had a history^ of ha\ang 
a few small lymiph-glands m the upper anterior tnangle of the 
neck on both sides smce childhood Two years ago hard, dis- 
crete, painless masses began to develop throu^out the entire 
anterior tnangle on both sides of the neck, becommg of such 
size as to interfere with the movements of the neck Later, 
especially m the last y ear, the axillary’- glands on both sides had 
become enlarged to the size of walnuts, several of such size 
being in both axilla There had been a se\ere hackmg cough 
dunng the last six months 
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In the last three months she had lost weight slightly and 
had become very weak and easily fatigued 

There had been no previous illness except some pain at 
tunes m the neck and shoulders dunng the last seven years 
On first exammalion, July 6 , 1913, the masses above dcs- 
enbed were found m the axillai and neck and a few smaller 
glands in the groms The heart, lungs, and abdomen were 
negative on e\ammation Unne negative Blood Wassermann 
negative Von Pirquet negatn e Hb 70 per cent , R B C 
3,750,000, W B C 30,000, polymorphs 96 per cent , small 
IjTuphocj'tes 3 per cent , large lymphocytes 1 per cent , eosino- 
phils none found, no normoblasts, no poikilocvtosis, slight 
anisocytosis July 20th, after six a-ray tlierapcutic exposures, 
covering all gland-enlarged areas and from whicli she had no 
reactions, felt infimtely stronger, better than m years, glands 
enormously reduced in all areas, W C 10,400 Seplcnibcr 18th, 
after two more a-ray treatments, glands all gone, no fc\er, 
felt entuely well a-Ray of chest also sliowed almost complete 
disappearance of tlic masses which previously had extended 
outward from tlie hilus of tlie lung, and which in all probability 
had been tlie essential cause of the severe coughmg she had 
suffered from On Octolcr lOtli still feels entirely well, no 
glands palpable, blood-count normal 

Hiis case differs from the previous one by reason of its more 
chronic and more exlensixc imohement, yet, in spite of this, 
there being a quite different blood-picture and one not par- 
ticular!} frequent in Hodgkin's cases, that of a pol} niorplio- 
nuclear lcukoc}losis In the axerage a l}Tnphoc} losis, witli, 
later on, tlie appearance of large mononuclear t}'pes and eosino- 
phils, IS more usual As against an early leukemia, the spleen 
was not enlarged, there was no predominance or particular 
number of cmbr}'onic cells in tlie blood, and the glands were 
cspeaall} localized m tlie neck and bronchial region 

Case in — A tall, rather slender woman, aged twenty-five, 
mamed, no children She had been complaining for four years 
of tiredness, weakness, and nerxousncss, and with an occasional 
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temperature about 99° F , has never coughed or had any ex- 
pectoration, nor did x-ray examination m jMarch, 1922 reveal 
any other change th^n some enlargement of the bronchial hilus 
glands 

Her previous history, as also her family history, was negatl^ e 
Tonsfllectomy two years ago Her average weight was about 
145 to 150 pounds In April, 1922 die became much weaker, 
and the temperature ranged to 103° F or more daily This 
fever contmued for almost three months, and although at the end 
of this penod the weight had gone do\m to 95 pounds, she still 
mamtamed a fair amount of strength, vhich, m addition to the 
fact she ne\ er coughed, appeared quite remarkable for the tuber- 
culous case she was supposed to be In ^lay, 1922 , several weeks 
after this, fever began to reach the higher levels, the lymphatic 
glands m the neck and axiUse simultaneoudy began to enlarge, 
but particularly so above the davides These glands were 
discrete, bard, and of average size of hazelnuts to valnuts in 
several instances The glands rather rapidly appeared and then 
dowly mcreased m size At first there was reported to be a 
dight lymphocytosis Later examination revealed an average 
blood-coimt Hb SO per cent , R B C 4,600,000, IV B C 
7600, polj^ 54 per cent , small IjTnphs 33 per cent large 
lymphs 6 per cent , large mononudears 4 per cent , eosmophils 
2 per cent , basophils 1 per cent oc-Ray of lungs negative, but 
bronchial glands larger 

In July, 1922 or-ray therapy started In three weeks after 
first exposure all fever had ceased, and the palpable glands were 
reduced m size and number until only three small masses ap- 
peared above the left davnde Later several more v-ray treat- 
ments were given, and by November, 1922 she felt v’er^^” well 
and weighed 145 pounds 

December 30, 1922 no menstruation for tw o months, pregnant 
February 19, 1923 Aborted May 7th No treatment smee 
November, 1922 Agam fever to 100° F, feds v^’ery weak, 
glands agam palpable, though small on both sides of neck above 
davide a-Ray therapy agam tned, with no particular results 
The glands remamed enlarged and she did not improve phj^cally 
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as in the first course of treatment, and to date had continued 
losmg weight, but not equally m strength, and her glands still 
are, although small, palpable in the neck 

This case illustrates a type bcginnmg with constitutional 
symptoms, later glandular mvolvement, severe and prolonged 
pyrevia and loss of weight, no marked blood changes, at least 
m the penod under investigation, and a surpnsmg mitial r-ra\ 
therapeutic result 

Case IV — A contrast to the 3 precedmg cases, and one 
uhich from certam viewpomts could be classified under the 
caption of Hodgkm’s disease, but which also, and more probabh , 
is related to another disease group 

The patient was a well-developed, robust man, aged tuenU- 
three, a hotel u alter, who had come under observation for the 
early secondary stage of syphilis eighteen months before his 
death The mgumal nodes at this lime were slightly swollen, 
but the spleen and liver were not apparently enlarged The 
unne showed no speaal change His blood was not examined 
at this time He had suffered from gonorrhea five months 
pre^^ous to his coming to the hospital, but denied any other 
illness before tlus There was no lustory of an\ preinous en- 
largement of tlie lymph-nodes He had originally come from 
Greece, but had been m the United States for seven years 
His parents were both alive and healthy He had one brother 
who also gave a history of having acquired sj’philis recenth, 
and who presented some enlargement of the ccrxical and a\illarv 
glands, and the spleen and liver were both slightlj larger than 
normal He had not, however, noticed these himself The 
blood also showed practically the same picture as did the patient’s 
m the carh stages He returned shorth aftenvard to Greece, 
so tliat the further course of his disease could not be traced 
The patient remained in the hospital for five weeks, and was 
treated w ith mtramuscular mcrcurj injections 'J hese were con- 
tinued at his home for si\ months, and for the next four months 
he took mtcm.il mcrcurj treatment 

rjcaniimtion — \ few weeks after this time, about "ix months 
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before his death the patient re-entered the hospital complain- 
ing of a recent swelling of the IjTnphatic glands of his neck 
The asiUary and mgumal nodes were also found to be shghtl}’' 
enlarged The spleen extended 3 mches below’' the costal margm 
The h^er also was shghtlj* enlarged, its lower border bemg 
palpable 3 mches below the costal margm m the nght mid- 
clavicular Ime His blood-serum gave a positive Wassennann 
reaction and the blood-count at this time showed marked 
anemia 


Red blood-corpuscles . 3,400,000 per cmm 

Hemoglobin 

55 0 per cent 

Lcukoc^-tes Differential count 

52,000 per cmm 

PoI\ morphonuclear Ieukoc\’tes 

10 5 per cent 

Transitionals — pol\ morphonuclears to mj-elocytes 

34 

II 

Mvclocj-tes (ffneh acidophil granular) 

56 

II 

Eosinophil poK morphonuclears (coarse granular) 

1 

Cl 

Eosinophil m\’eloc\’tes (coarse granular) 

13 

«l 

Small hmphocytes 

112 

li 

Medium sized 1 \ mphoc%*tcs 

30 7 

II 

Large K'mphocj'tes 

19 3 

II 

Large mononuclears, clear c\'topIasm, \esicular nucleus 

8 

•1 

Medium sized mononuclears, ffneh basophil granular 

1 

■1 

Large sized mononuclears, ffnel> basophil granular 

29 

II 

Mast cells 

07 

II 

Normoblasts (compared ivith leukocytes) 

41 

II 

Mcgaloblasts (compared with leukoc\'tes) 

03 

II 


The patient’s weakness mcreased rapidly The cer\ncal 
nodes, as well as those m all the hmiphoid situations throughout 
the bod\ , became rapidly larger, and breathmg through the nose 
became progressu ely more difficult. He developed effusions, 
which had frequently to be remo\ed, from his left pleural ca\’it 3 , 
and occasionalh also from the nght The spleen mcreased con- 
siderabU in size and the anemia became much more pronounced 
The leukocytes in the blood \*aned from 30,000 to 73,000 a 
rather large number bemg present just before death The rela- 
ti\c proportions remamcd about the same The eosinophils 
howe\er both polymorphonuclears and eosinophils and tlie 
neutrophil myelocytes became slightly increased the neutrophil 
lX)lymorphonuclears slightly reduced while the large finely 
\OL. 7—60 
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basophil granular mononuclears rose finally to 89 per cent 
The number of normoblasts remamed proportionately about 
the same, but the megaloblasts had mcreased to 2 7 per cent 
on tlie day of the patient’s death The red blood-corpusdcs 
had become progressively reduced, as also had tlie hcmoglobm, 
the color-mdex, Iw\ever, bemg always under 1 No malanal 
parasites were found m the blood at any time The tempera- 
ture had a shght daily vanation, as an average rising m the 
evening to between 99 5° to 100° F, but sometimes rcachmg 
100 8° F , as a maximum and 97 6° F as a mmimum Vanou«% 
medications, mdudmg arsenic, merairj'’, and iron, ^^c^e used, 
witli no apparent improvement The patient died in an ex- 
tremely astlienic but well-nounshed condition 

Necropsy — A few hours after death the Ivmph-nodcs all 
o\er the body were found greatly enlarged, firm, clastic, more 
or less discrete, and of a pink color, altliough some were dark 
purple from hemorrhage In tlie axillm and groins some of these 
had attamed the size of a hen’s egg ^Iicroscopically, the nodes 
were sho^^^l to be enlarged, not only by infiltration of cells from 
the blood but also by an active prohfcration locally 

An openmg mto tlie tliorax revealed several large l}mph- 
nodes m the antenor inner part of Uic nght vault of tlie dia- 
phragm One large hemorrhagic node uas situated at the inner 
antenor part of the left vault, close to tlic attachment of the 
pencardium The outline of tlie pencardium ^^as regular and 
its outer surface smooth, on section, it as found to be cnomiouslj 
thickened Postenorly it measured S mni in tlic middle and 1 
cm m the upper part The lo\\cr portions m the region of the 
apex ^^crc onlj modcrateh Ouckened Antenorh, lio^\cver, 
bcU\ccn the lc\cls corresponding to tlic fourtli nb and tlic upper 
border of the manubnum stcmi, there was a special tlnckcnmg 
about 4 cm m diameter This was m direct continuity with the 
pencardium and extended below tlic le\cl of the fourth nb, 
gradually becoming Uunner toward the apex, where it was only 
about 3 mm in tliickncss lliis extensn c pcncardial tluckcmng 
was firm, apparently fibrous, and of a pale ycllowTsh-pink color 
In Its upper part it mcluded sc\cral small IjTnph-nodcs, mto 
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some of which there were hemorrhagic extravasations The 
bronchial nodes were considerabty larger, some of them also 
bemg dark red from hemorrhage ^Microscopically this con- 
dition m the upper part of the pencardium was foimd to be 
composed for the most part of fairly dense fibrous tissue, which 
mduded ven’' frequent, rather ill-defined, Ijonphoid foa which 
resembled dosdy the structure of the hj^ierplastic infiltrated 
lymph-nodes m other situations This mass did not correspond 
to a tumor m gro\\ th, but seemed to be the result of hj^ierplasia 
of the antenor mediastmal nodes and most probabl}* also of the 
thymus No Hassall’s corpusdes, however, were found In 
addibon to this Ijinphoid h 3 T)erplasia the thnkemug around 
the pencardium was assoaated with an extensive chrome m- 
flammatoi}’’ mattmg, and leukenuc infiltration, also, to some 
extent had assisted in the process The inner surface of the pen- 
cardium was smooth and there was no excess of fimd m the 
pericardial sac There were no evidences of tuberculosis m the 
nodes throughout the body or in the pencardial thickenmg 
Nor were there any signs which made syphihs m any way a 
certam factor, no spirochetes were found m anj^ of the tissues 
examined in vanous situations throughout the body The left 
pleural ca\it>’' contamed a large amount of blood-stamed fluid 
The pleura showed a chrome thickenmg due, as seen micro- 
scopicall}', to leukemic infiltration and chrome inflammation 
The heart was dilated and flabby 

The spleen weighed 900 gm and was 21 cm long by 14 cm 
wide It was of a dark reddish color and moderatdy firm 
The malpighian bodies were markedly enlarged appearing as 
white spots through the section ^Iicroscopically the pen- 
\ascular spaces were considerably distended accumulation 
of cells The anuses also were frequently almost filled for the 
most part with small mononudeated cells All the types seen 
m the blood were to be observed m these anuses There seemed, 
howe\er, to be a xexy conaderable proliferation of the hmng 
endothehum In some of the cells of tbig proliferation there 
were apparent distmct evidences of new formation of nudeated 
red blood-cells Some of the endothdial cells also seemed to be 
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the seat of a deposit of coarse eosinophil granules, at first, ap 
patently deposited around or on one side of tlic nucleus Some 
of them could be obsemd in process of direct diMsion, and 
some also could be obser\^ed m tlic perivascular tissues Thc\ 
ne\ er, however, assumed quite the appearance of the coMnophil 
myelocytes as obser\'^ed in the penphcral blood 

The liver was moderately enlarged, weighing 2150 gm , and 
microscopically showed a moderate deposit of hemosidcnn pig- 
ment in the liver cells, and a considerable infiltration in the portal 
spaces, consistmg mostly of lymphocytc-likc cells, although the 
other types seen m the blood were also represented Many of 
these cells were situated penvascularly, but the capillancs 
themselves frequently were crowded nith nucleated cells To 
some extent in the pehvascular spaces, but more in the mtenor 
of the vessel, tlierc could be obser\^ed a relatively large number 
of coarsely granular eosinophil cells, mostly small, frequently 
appeanng attached to the vessel iiall, and containing small, 
round, homogeneous, darkly stained nuclei, iihicli were similar 
to those observ cd in the spleen The lining endothelium of the 
capillanes, m isolated places m the interior of the lobules, aUo 
showed considerable proliferation, some of tins apparently as- 
sisting m the production of leukoc^^tc types, such as were seen 
in the blood To a small extent also the formation of nucleated 
red blood-corpuscles could bo dclcrmincd 

The kidneys wore extremely enlarged, the left weighing 
700 gm , the right, 750 gm They were, for the most part, pale, 
yellowish pink, and contained numerous small hemorrhages, 
chiefly m the cortex Microscopically the enlargement was due 
not onl} to the hemorrhages but also to a very extensive leukemic 
infiltration In tlie pcn\ ascular spaces, besides a large number 
of small, mononuclea ted cells small clumps of rclati\ cl\ large cells 
could frequently be ob<;cr\^cd, ha\ing some of the appearances 
of myclocy^tcs, and gcncrall) containing numerous fine acidophil 
granules Some of these mj clocylc-likc cells, although not 
quite resembling any t>*pc found in the peripheral blood, could 
also be seen isolated m the kidney capillaries The inltstmcs 
showed no specially abundant aggregations of Umphoid tissue 
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The bone-marrow was tinusual for a case of leukemia, being 
dark red m color, m several situations exammed it was almost 
wholly erj^throblastic "^There was a relati\ely small infiltration 
of leuLoc5»’tes from the blood, but only a very sbght formation 
of poljmorphonudears, myelocytes, and eosmophils The reason 
for this almost exclusively erythroblastic marrow^ ma}’’ have 
been that the destruction and loss of red blood-cells was 
speaall} severe, and that the usual site of new." erjihrocyte forma- 
tion, the bone-marrow, had become practically entirely devoted 
to its production, assisted to a considerable extent, as has been 
mentioned, by the spleen and liver A great proportion of the 
leukocj^tes found m the blood was evidently denved from some 
other source than the bone-marrow The greater part of the 
lymphocyte-like cells, for mstance, were evidently denved from 
proliferation processes m the lymph-nodes, and from endo- 
thdial surfaces m other tissues In connection with the con- 
sideration of the devdopment of the neutrophil and eosinophil 
myelocj tes m the blood, it may be agam noted that numerous 
coarsdy granular eosmophil cells were found m apparently all 
stages of formation m the spleen, to a less extent in the hver, 
and occasionally m the lymph-nodes 

Clumps of large, xery finely aadophil granular mononudear 
cells were also found m the kidneys These dumps, of course, 
niaj ha\ e been formed b}’’ local proliferation from some of the 
cells which had penetrated from the blood and locally de\ eloped 
but they also presented exndences that some of them had entered 
the blood subsequently These may have been responsible for 
the production of some of the myelocytes obser\^ed m the per- 
ipheral blood Occasionally also in the penpheral blood myelo- 
c> tes of both types were found in process of dixision 

This case presented a most unusual blood-picture, yet one 
fhat is not uncommonly obser\ ed m case of Hodgkm^s disease 
There was, howexer, a most extensixe mxolxement of many 
internal organs, at least their capillanes were enormously dis- 
tended with embr^'onic cells such as is observed in cases of 
leukemia The whole picture is one of an unusual atx"pical t^-pe 
of leukemia, x et the differential Imc betw een leukemia and Hodg- 
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kin’s disease may be, m some mstanccs, as in this case, a rather 
fine distmction 

Hodgkin’s disease, as illustrated by these 4 cases, is ^cry 
varied m its clmical forms In about 90 per cent of cases its 
occurrence is at about tliirty years of age and about tliree times 
commoner in males than females As concurrent, or possibly 
eUologic factors, there seems to be some throat, nasal sinus, or 
dental infection foci, although gastro-intcstinal, gcnito-unnaiy, 
or skin infections are also found In this relation, particularly 
in throat infections, as described by Naegali, Cabot, Turk, 
Morse, Cross, Downey, McKinley, etc , cases do occur of acute 
cervical or general adenopatliy and some lymphocytosis in the 
blood whicli at first resembles tlie onset of either a leukemia or 
Hodgkin’s disease, yet w’hich seems to get wholly well in a short 
period of time In Hodgkin’s cases at least 60 per cent of the 
glands enlarge first in the neck and the involvement may remain 
tliere m some mstanccs The wrhole course of the disease seems 
to be dependent on the entrance into the system tlirough the 
lymphatics of some infection the nature of w’hich is not clearly 
known There may even be a vanety of organisms producing 
the different clinical types of this disease In 1910 Frankcl and 
^luch found m the residue of excised glands certain antiformin- 
resisting organisms whicli they’ regarded as a non-acid-fast 
form of the tubercle bacillus Later Negri, Bunting and Yates, 
Rosenow, and others isolated from the glands a pleomorphic 
diph thyroid, an organism which has been under much discussion, 
but which seems to be generally conceded to be a saprophyte 
found m many’ ty'pes of diseased tissues Hodgkin’s disease 
can be definitely said, from its patliology and clinical course, 
to be not of tuberculous origin, nor docs it conform to all of the 
essentials of a tumor, although sometimes at certain stages 
rather confusing 

It IS, liowc\cr, a distinct clinical entity' at first causing often 
for months c\cn years, certain constitutional symptoms, such 
as astlicma, fc\cr, which may be considerable and o\cr a long 
penod of time (Case HI), loss of weight, etc Hus phase may 
be absent and the glandular enlargement be first evident \t 
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first there occurs a hyperplasia of the l}Tnphoid ceUs, soon 
destroying the architecture of the gland and associated with a 
greater or less degree of lymphocytosis m the blood Later the 
fibroid stroma of the gland and the endothehal cells proliferate 
and the glands assume a more fibrous appearance, and with 
this certain endothelial elements and eosmophils appear m the 
blood Some few cases, as noted m Case H, appear to show 
essentially a polymorphonuclear leukocytosis, which agam argues 
that the nature of the infection may not be the same m all cases 

With this ^andular change and endothdial hyperplasia there 
is a destruction of erythrocytes and anemia of greater or less 
degree supervenes 

The glandular enlargement, although most prevalently m 
the neck, may be general or may particularly involve the bron- 
chial glands, causing the most marked symptoms to be cough 
or asthma, a condition, which if co-related to the fever, as it 
often 15 , makes a diagnosis of tuberculosis difficult, the blood 
changes at the beg innin g bemg sunilar, and often it is only 
cleared up by rr-ray exammation In some cases the glands may 
be mainly enlarged m the mediastmum with essentially cardiac 
symptoms Even more difficult are those cases which mvolve 
the abdominal glands primarily causmg diffuse gastro-mtestmal 
qmiptoms and often causmg obstruction of the thoraac duct 
and a chylous asates In some of these abdominal cases there 
may be great involvement of the spleen with considerable , 
splenomegaly, a conchtion leadmg to difficulty m chfferential 
diagnosis from splemc anemia, some of which cases, as descnbed, 
also maj' have been cases of Hodgkm’s disease 

WTiere there is considerable leukoc3rtosis, some glandular en- 
largement, and some spleen mvolvement, the differential diag- 
nosis from leukemia is difficult, if not impossible In leukemia, 
howe\er, the embryomc dements are more prevalent m the 
blood. The leukocytosis tends to higher figures and the disease 
IS more generalized In Case IV the blood is suggestive of 
one of the stages of Hodgkm’s disease, although the autopsy 
IS that of leukemia Indeed, leukemia probably also is a reaction 
to some focal infection not unlike that responsible for Hodgkm’s 
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disease Not fully understanding the etiolog)' of Hodgkin’s 
disease, the treatment is naturally uncertain Surgery is of 
practically no avail and medical measures arc equally un'atis- 
factorj' Vaccines, u ith any organism, seem also worthless 

The only treatment which has proved of some value is i-ray 
radiation therapy, and, as noted m these 3 ca«;cs, was evtremclj 
benefic al, although probably not lasting in its effect This suc- 
cess with a-ray radiation is usually most noticeable in the earlj 
cases, especially those in which the glands have not yet become 
fibrous 

It seems also certain that should there be discovered some 
septic focus — tonsils, teeth, sinuses, etc — ^in the line of lymphatic 
drainage from the initially enlarged glands, that such focus be 
removed 

Finally, it seems reasonable to suppose that in this era of 
research that the e\act etiologj' of this not altogether and usuallj 
misunderstood disorder will be exposed and some rational 
radical curative therapy will be instituted 
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THE USE OF VOLUME INDEX IN THE STUDY OF THE 
BLOOD IN ANEMIA 

I \nsH to emphasize the importance of kno\nng the relative 
mass of the red blood-cells in the differential diagnosis and prog- 
nosis of anemia A careful study of the blood of a patient 
suffenng from anemia necessitates the use of all methods of ex- 
amination which ma} 3 ’ield information of value In determm- 
mg the type one wishes always to know the number and character 
of the white cells, the le^ el of the platelets, and the morphologic 
changes m the red cells, as well as the hemoglobm content and 
the red cell count In certain cases it is important to detenmne 
the coagulation time, the fragihty of the erj^-throcytes, and the 
percentage of red cdls takmg the vital stam 

Probabl} the cn tenon on which most rehance is placed m 
differentiating t 3 T)es of anemia is, however, the relationship 
between the number of red cells and the hemoglobm, which is 
expressed as the color mdex Anemias which are secondary 
to increased blood loss or an impairment of bone-marrow func- 
tion arc assoaated with a color mdex less than 1 00 while the 
pnmarx anemias with the exception of chlorosis usually have a 
color index greater than 1 00 

The color index is calculated by dixadmg the hemoglobm m 
percentage of normal hy the red cells in percentage of normal 
It IS often assumed that the color mdex represents the percent- 
of hemoglobin m the red cells Litile consideration is gi\en 
to the fact that the size of the axerage red cell \aries greatlx* 
under different conditions The color index indicates only the 
^ount of hemoglobm per cell relatne to normal It is de- 
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pendent upon botli tlie volume of the red cells and tlic percentage 
of hemoglobin m the red cells 

Capps^ in 1903 introduced the term “volume indc\” to in 
dicate the volume of the average red cell relatuc to normal 
It IS calculated by dividing the volume of packed red cells in 
percentage of normal by tlie number of red cells in percentage 
of normal To determine the relative mass of the red cells 
Capps utilized the hematocrit of Daland This instrument con 
sists of a capillary tube wludi is filled with blood and whirled 
in tlie centrifuge Only the mass of tlie red cells relative to 
normal can be determmed, absolute values arc not obtained 
Capps pomted out the fundamental facts to be derived from a 
study of tlic volume of the red cells He noted that the color 
index is never greater Uian the volume index, tliat the volume 
mdex is usually greater than 1 00 in pernicious anemia, and 
usually less than 1 00 in secondary anemia He found, however, 
a volume index greater than 1 00 in certain condibons otlier 
than primary anemia, such as jaundice He compared the volume 
index wnth tlic color index calculated w ith hemoglobin determina- 
tions made by a relative method, namely, that of von Flcisclil 
In determining the mass of red cells I have utilized a method 
which requires no special apparatus, gives absolute readings 
whidi are excecdinglj' constant and accurate, and affords data 
from which certain calculations other than the volume index 
may be made The method was suggested by Hooper, Smith, 
Belt, and ^^hlpplc* for use in dclennining blood-\ olunie Ten 
c c of blood are run into an accuratelj graduated 1 5-c c centn- 
fuge tube containing 2 c c of 1 6 per cent sodium oxalate, an 
isotomc anticoagulant 'Ihe tube is then whirled in a centrifuge 
for one-half hour at high speed 'Maximum paclang for the 
centrifuge used should be attained during tins period A red 
cell count !>: made simultaneouslj , preferably on oxalatcd blood 
The number of cubic centimeters of paeltd cells which is ob- 
tained from 10 c c of normal blood w ith a count of 5,000,000 
must be known for the centrifuge used ^^c base found this 
to be 1 S c c or 48 per cent , with an International centrifuge 
size 1, tj^ic A, with a 12-inch head With a scrj much more 
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powerful centrifuge used earber m our work the average was 
found to be 46 per cent The volume percentage of cells m terms 
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of normal for any blood is the actual number of cubic centimeters 
of packed cells obtained from 10 c c of blood divided by 4 8 
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(Fig 179) Tlic volume percentage of red cells is analogous to 
the hemoglobin pcrccnlagc When dclcnnmcd in this manner 
tlie volume index is very constant 

The color index is subject to many inaccuracies \ correct 
determination requires first of all a careful hemoglobin reading 
There is probably no laboratory test winch gnes more nulch 
varying readings in different hands than a hemoglobin deter- 
mination This variation is due to the frequent use of m 
strumcnis which arc technically inaccurate, and to the fact 
that few instruments read as 100 per cent the hemoglobin of 
a normal blood with a red cell count of 5,000,000 With the 
same blood one instrument may read 70 per cent , \vliilc another 
will read 120 jicr cent It is evident that a color index calcula- 
tion on such a basis is of little value 'J'lic color index of normal 
blood should be 1 00 Emerson states, honever,* that taking 
inslrumcnls as they come, the color index in normal individuals 
vanes from 0 80 to 1 00 

'I he only direct method of hemoglobin determination uhicli 
IS available for clinical use is the fcmcyanid method of 
Haldane as adapted by Van Slykc^ to his blood-gas apparatus 
1 his method should he the one of choice where accurate estima- 
tions arc necessary, or of value I liavc made hemoglobin de- 
terminations on S2 normal individuals uitb the Van Slykc ap- 
paratus, and lia\c found that the average number of grams of 
hemoglobin per 100 cc of blood per 5,000,000 ctlK is 15 6* 
1 his figure I ha\e taken as 100 per cent in calculating all licmo- 
globin percentages 

The necessity for accurate red cell counts in ealculating 
color and volume index should also be emj)basi7eci ^ anv of 
the pipets and counting chambers on the market arc inncriiratelj 
calibrated For the most careful work it is best to make the red 
cell counts on oxalalcd blood \MtlKlr«i\\n bj \enipuncliirc 

I he actual eonccnlralion of lienioglobin in the red tells may 
be determined b} di\iding the hemoglobin in grams per 100 e c 
In the number of cubic centimeters of packed cells obtained 
per 100 e c of blood 'I he same result is obtained In dividing 
Ibe hemoglobin in per cent In the \olumc percentage of cells 
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or the color inde'c by the volume mdex This mdex which ex- 
presses the amount of hemoglobin per unit volume of cells I 
ha\e called the “saturation mdex The values for the color, 
volume, and saturation mdex m normal mdl^^duals and m dif- 
ferent types of anemia are discussed below The color mdex m 
e\erj'caseis based on hemoglobm detenmnations b}’’ the fem- 
cj^amd method m the Van Slyke apparatus 

NORMAL BLOOD 

The normal mdividuals studied mduded 20 men between the 
ages of eighteen and thirty, 20 between thirty and fifty, and 12 
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Fig ISO 


women from eighteen to fifty years of age The a\erage color, 
' olumc, and saturation mdex for the total number and for each 
of the three groups is 1 00 (Fig ISO) We ha\e considered all 
dctcnnmations from 0 95 to 1 05 as within the limit of technical 
errors Few of the 52 detenmnations were outside these lumts 
The actual findings m 10 t\*pical cases are shown m Table 1 
he results obtained mdicate that the \olume of the a\erage 
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normal red cell is practically constant I am inclined to think 
that even such slight variations as ivere obtained are due to 
errors m technic rather than to an actual difference in cell volume 
Likewise the amount of hemoglobm in the cells per unit volume 
as mdicated by the saturation mdex is very constant It follows 
that the color mdex is also 1 00 withm the limits of error of the 
calculation The actual percentage of hemoglobm m the cells 
IS 33 9 per cent (Table 5) This figure evidently represents llie 
maximum saturation of the cdls with hemoglobin, since it is 
never higher The great constancy of the volume of the average 
red cell and the amount of hemoglobin per unit volume scri'cs 
as an excellent base hne with which deviations in the anemias 
may be compared 

TABLE 1 

T\pical Color, VoLUitc, and Saturation Indexes in Normal Individuals 


R.B C inM 

Hemoglobin 

Volume percent 

Color 

Volume 

SatuntloD 

per c.inin 

in per cent 

oge of ^ B C 

index 

index 

index. 

5 26 

105 

106 

1 00 

1 01 

0 99 

5 57 

110 

111 

0 99 

1 00 

0 99 

4 SO 

96 

100 

1 00 

1 04 

0 96 

4 32 

89 

87 

1 03 

1 00 

1 03 

S 16 

103 

103 

1 00 

1 00 

1 00 

5 05 

99 

100 

0 98 

0 99 

1 01 

4 26 

86 

85 

1 01 

1 00 

1 01 

5 49 

107 

107 

0 97 

0 97 

1 00 

4 52 

90 

96 

0 95 

0 99 

1 Of 

4 61 

92 

92 

1 00 

1 00 

1 00 


SECONDARY ANEMIA 

A secondary anemia is dependent upon increased blood loss, 
a depression of bone-marrow function, or a combination of these 
two factors The most striking finding in the chronic secondary 
anemias due to hemorrhage is the verj small cell \ olume The 
average volume index in S cases is 0 77 The color index is still 
lower — 0 62 The saturation index is 0 80 In the group of 
secondary anemias not due to blood loss by hemorrhage the x ol- 
umc index is never higher, and in manj cases it is below normal 
The color index here also is nc\ er greater and often less than the 
volume index The average volume in 38 cases of tins t>’pc of 
anemias is 0 94, the color index 0 82, and the saturation index 
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087 The actual concentration of hemoglobin m the cells is 
30 per cent In studymg 82 cases of anemia to date b}' the method 
outlined, no secondary anemia has been found with a volume 
mdex greater than 1 00 Typical findin gs m cases of secondary 
anemia are shown m Table 2 

TABLE 2 

Tipical Color, Volume, and Saturation Indexes in Secondara Anemia. 
Hemo^o- Vclame 


R.B C.mM 

bittin 

percentage 

Color 

Volonie 

Saturation 


percjnm. 

percent 

ofR-B C 

index. 

index. 

index. 

Xhagnosis. 

1 96 

35 

39 

0 90 

1 00 

0 90 

Carcinoma of stomach.- 

2 67 

44 

52 

0 82 

0 98 

0 85 

Chronxc bronchitis 

3 21 

52 

65 

0 81 

1 01 

0 80 

Lead-poisoning 

3 35 

59 

68 

0 88 

1 03 

0 87 

Acute endocarditis 

3 36 

43 

52 

0 64 

0 78 

0 64 

Chronic nephnbs 

2 79 

43 

44 

0 80 

0 SO 

1 00 

Oral sepsis 

3 42 

55 

65 

0 81 

0 96 

0 85 

Chrome cholecystitis 

2 24 

39 

56 

0 88 

1 02 

0 86 

Caremoma of colon 

3 43 

34 

46 

0 50 

0 67 

0 75 

Hemorrhoids 

3 93 

57 

67 

0 73 

0 75 

0 85 

Gastric ulcer 


One value of the volume mdes is m differentiating certam 
cases of secondary anemia from permaous a nenua The greatest 
value, hov\ever, is m prognosis The percentage of hemoglobm 
cannot nse above the percentage volume of red cells The 
extent of dimmution m size is a valuable entenon of the state 
of the bone-marrqjv Very small cells probably mean an ex- 
haustion of the bone-marrow The use of volume mdex m the 
prognosis of secondary anemia can be best illustrated by an ex- 
^ple A patient with a red cell count of 4,000,000 has a hemo- 
globin of 40 per cent The color mdex is 0 50 Such a color 
index may be due to the fact that the cdls are of normal volume, 
but onl\ one-half saturated with hemoglobm The volume mdex 
then would be 1 00, and the saturation mdex 0 50 To recover 
from such an anemia the cells would have only to be filled with 
hemoglobm On the other hand, the color mdex of 0 50 may be 
due to the fact that the volume of the average cell is one-half 
of normal while it is completely filled with hemoglobm Here 
the volume mdex could be 0 50 and the saturation mdex 1 00- 
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It IS apparent that to recover from this anemia the cells must fim 
of all obtam normal size, A\hich ^nll probably be a slou I)^occ^s 
The hemoglobin cannot rise faster than tlie volume of the cells 
Its mcreasc is limited by the increase in volume, and it is easier 
for tlie bone-marrow to correct a quantitative deficicnc} than a 
qualitative one 


PERiaCIOUS ANEMIA 

Perhaps the greatest value to be derived from the studv of 
the relative cell mass is found in the diagnosis of pernicious 
anemia It has been noted that the volume of the average red 
cell in normal individuals is remarkably constant and that m 
secondary anemia the average cell volume is never greater 
and usually less than normal The findings in pernicious anemia 
arc m marked contrast to these results The average ^olumc 
inde\ in 33 cases of pcrniaous anemia is 1 39 The average 
color index is 1 25 (Fig ISO) The saturation index is 0 91, and 
tlie actual concentration of hemoglobin m tlie cells is 30 per 
cent The color index is usually above 1 00, but not constantly 
so The volume index is always above 1 00, well beyond the 
limits of error m the determinations, and is always as great or 
greater than the color index Typical findings in actual de- 
terminations are shown in Table 3 

TABLE ^ 

TiriCAL CoiOR, VOLUMF, AND S\TURATION IndI XI s'^COMPARl D WITH Till 
QoAUTVTni CiiANCis or Tiir Rrn Cries is Priisicioirs Am mia 

Ilcmo Voluntp 


K n C In Riobtn percent Naclrafctl 


M 

per 

In 

axe of 

Color 

\ olume 

Saturation 

Anlioc) 

I Olllloc) 

tier ^00 

c mm 

per CTPt 

R « C 

index 

index 

index 

toil* 


W II c. 

0 

84 

26 

27 

1 55 

1 

61 

0 97 

+ + + 

4 4+ + 

25 

1 

10 

26 

41 

1 11 

1 

42 

0 84 

, ■!- + + + 

+ + + 4 

10 

1 

24 

19 

43 

0 SO 

1 

40 

0 62 

+ + 4 

■^4+4 

0 

1 

52 

49 

49 

1 61 

1 

61 

1 00 

+ + 4- 

+ + + 

25 

1 

75 

3S 

16 

! 10 

1 

3S 

0 70 

4- f-4 

4 

0 

2 

IS 

57 

57 

1 31 

1 

31 

1 00 

0 

0 

0 

2 

27 

42 

81 

0 94 

0 

77 

0 53 

+ 4-4- 

4 

0 

2 

41 

74 

76 

1 51 

1 

57 

0 98 

+ 

+ 

0 

2 

79 

65 

69 

1 16 

I 

24 

0 9\ 

0 

0 

0 

3 

33 

SO 

81 

1 20 

1 

20 

1 00 

0 

0 

0 
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The great value of the presence of large cells in the diagnosis 
of pemiaous ane mi a has long been recognized The usual method 
of estimating the size of the cell is to measure the cell with a 
micrometer scale Only one dimension, the diameter, is taken 
mto consideration m the use of such a method of measurement 
There may be a \ ery great mcrease m the ^ olume of cells due to 
the fact that the cells maj approach a spheroid form without 
a lateral mcrease m the diameter In determining the volume 
of the cells by the hematocrit all dimensions are taken mto 
account 

r ” 
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Fig 181 — Photograph to illustrate the size ol the a\crage red blood-cell 
in different t\ pes of anemia as compared inth the normal Note the rela- 
ti^'cK small change in diameter corresponding to lai:ge differences in \ olume 
as indicated b> the \ olume mde\ 


In Table 3 I ha\e also recorded the relative quahtati\e 
changes as noted m the stained smear Marked quahtative 
changes are seldom apparent until the red count is quite low 
In earh cases and in remissions where quahtati\e changes are 
not apparent, or at least not marked, the volume mdex is still 
high Here the mcrease m \ olume is so uniform it is not recog- 
nued m the stamed preparation If an mcrease m cell ^ olume 
in\ol\es all the cells uniformly, as is commonlj- found m earh 
cases, or in remissions, o, \ cry marked mcrease m the \ olume 
mil result from onl\ a slight increase in diameter and thickness 
Tlie a\crage cell \ olume ma> be mcreased 30 per cent (\ olume 
\QU 7—70 


RUSSELL L IIADEN 


1106 


index 1 39) i\ilh an increase of less than a micron m diameter 
provided the increase affects all cells uniformly It uould be 
most difficult to recognize sucli a slight increase m diameter 
from a study of a stained smear A photograph of models made 
to scale corresponding to different \olunie indexes is shown in 
Fig 181 


TABLE 4 

Tiil Color, Volumf, ami Saturation Indfafs of Slcosbaki and Pfr* 
MCIOUS AVFMIA as CONTR,\STnD WITH NORMAL BlOOD 

llemo* \ olume 


R B ClnM gtoblnin percentAse 

Color 

Volume 

Saturation 


per c.mm 

per cent 

of R.B C. 

Index 

Index 

Index 


5 OS 

101 

101 

1 00 

1 00 

1 00 

\\ crape 20 nornni 
men npcs eighteen 
to thirty 

4 865 

99 

9S 

t 00 

1 00 

1 00 

\\ crape 20 normal 
men npcs thirty to 
fift> 

t 26 

85 

85 

1 00 

1 00 

1 00 

A\ crape 12 normal 
women 'll! apes 

4 74 

95 

95 

1 00 

1 00 

1 00 

\\ cripc 52 normal 
men nnd women 

1 71 

41 

50 

1 25 

1 39 

0 91 

Average ^3 ca^Jcs of 
pernicious 'incmii 

3 S9 

58 

66 

0 82 

0 94 

0 87 

\\ crape 38 cifcs of 
seconder) 'incniii 
not due to Iicmor* 
rlnpL 

3 57 

14 

ss 

0 62 

0 77 

0 80 

A\ ernpe 8 eases of see- 


ondm nnemn due 
to htiuorrhige 


In studying the blood of 82 persons uith anemia, only 3 
otlicr than eases of pernicious anemia have shown a volume 
inde\ greater than 1 00 One patient had aplastic anemia, 
another congenital hcmoljtic jaundice, and tlie third acquired 
hemoljtic jaundice These 3 patients all showed free hjdro- 
chlonc acid in the gastric contents T he pernicious anemias had 
constantK an al}‘icncc of free acid 
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TABLE 5 


Comparison of the Volume, Hemoglobin Content, and Hemoglobin 
Percentage of the Average Red Cell in Normal Blood and in 


Antmia 




Volojne of the 

Gnitts of Hb 

Actual pooentage 


avenge cell 

in the avenge 

of the hemo^obm 


in C.C. X nr*” 

ceU XlO-“ 

in thecelL 


9 2 

3 11 

33 8 

A%eragc 20 normal %\omen ages 
eighteen to thirty 

9 2 

3 13 

34 1 

Average 20 normal w'omen ages 
thirt> to 

9 2 

3 13 

34 1 

Average 12 normal women all 
ages 

9 2 

3 12 

33 9 

A^erage 52 normal women and 
men 

13 0 

3 90 

30 0 

Average 33 pernicious anemias 

S 6 

2 56 

30 0 

Average 38 chronic secondary 
anemias not due to hemor- 
rhage 

7 1 

1 94 

27 3 

Average 7 chronic hemorrhagic 
anemias 

It has seemed to me that a volume mdex greater than 1 00 


beyond the limits of error of the determination is constant and 
essenbal for the diagnosis of permaous anemia A plus volume 
mdex assoaated with an achlorhydria is practically pathogno- 
momc evidence of permaous anemia A color mdex greater than 
1 00 when correctl}’’ deter min ed has the same significance as a 
high volume mdex, but is not a constant finding The fact that 
the volume mdex is as great or greater than the color 

mdex shows that supersaturation of the red cells with hemo- 
globm does not occur The characteristic high color mdex is 
dependent upon an maease m the volume of the red cells In 
fact, only a few of the cases of permaous anemia have a satura- 
tion mdex as great as 1 00, showmg that the cells are seldom 
ever full}’* saturated It is interestmg to note that the satura- 
tion mdex in all tj^pes of anemia even with the wide difference 
m \ olume is much the same 

SUMMARY 

The color mdex is subject to numerous errors, due prmapally 
to maccuraaes m hemoglobm determinations 
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The volume index can be quickly and accuratel} determined 
The volume index or normal blood is practically constant and 
runs parallel with an accurately determined color index 
Normal blood is completely saturated ’SMtli hemoglobin 
In anemia secondary to increased blood destruction or in- 
hibition of bone-marrow function the volume index is 1 00 or 
less 

A low volume index probably indicates a marked depression 
of bone-marrow” function 

In pcrniaous anemia the volume index is alwajs greater 
than 1 00, and is always as great and usually greater than the 
color mdex 

A volume index greater than 1 00 seldom occurs except in 
perniaous anemia and is the one constant blood finding in 
pcrniaous anemia 

A x^olume index greater than 1 00 beyond the limits of 
technical error when associated with an achylia is practically 
essential, constant, and pathognomonic evidence of pernicious 
anemia 
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CASES ILLUSTRATING CERTAIN PROBLEMS IN FOCAL 

INFECTION 


During the past ten years much has been \\Titten concern- 
ing focal infection The r61e of chronic foa of infection m the 
causation of systemic disease has been overemphasized by 
many and unden^alued by others Few dmiaans at the present 
time, however, deny that areas of infection m themseh es s>Tnp- 
tomless may give nse to senous metastatic disease 

Certainly the most important contribution so far made to 
the subject of focal infection is the demonstration by Rosenow 
that the organisms concerned m chrome foa of infection have 
a specific tendency to localize m certam tissues of the body 
This electi\ e aflhiit} is dependent upon some peculiar inherent 
property of the infectmg organism Rosenow has shoam thus 
that bactena recovered from foa of infection tend to reproduce 
in animals the particular lesion from which the patient suffers 
This reproduction of the patient^s lesion m animals certainh- 
constitutes the best proof we have of the etiologic relationship 
of the focus to the disease 

I ha\e used this method of proof m the cases a’hich are 
presented below as illustrating certam problems encountered m 
the management of chrome focal infection 

CASE I ACUTE PYELONEPHRITIS FROM A TOOTH SHOWING 
NO RADIOGRAPHIC EVIDENCE OF INFECTION 

Case History — W M , medical student, age thirt} -four, 
complained of frequent unnation, hematuna, chills, and fe^er 
The SNTnptoms had begun two weeks before admission He 
had been relie\cd at the onset b\ hjosaamus, but the chills 
and fe\er recurred The patient stated that he had had t^^o 
other sunilar attacks 

The general examination was negati\e The tonsils had 
hcen rcmo\ed There was a single pulpless tooth contaming 
a large mlaj (Fig 1S2) A radiograph showed some decay under 
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the inlay, but no bone absorption or otlier etadcnce of infection 
at the root tip The examination of the urine revealed gross 
blood, many pus-cells, and short chain streptococa which pro- 
duced no hemolysis on blood-agar 

The pulpless tooth was extracted A culture of tlie- tip in 
a deep tube of glucose-bram-broth-agar showed manj colonics 
of a non-hemolytic streptococcus T^^o rabbits were injected 
mtravenously wnth 5 c c of a broth culture of tlie streptococcus 
One animal was killed three days after the injection There 



Fig 182 — Radiognph of tooth 
the culture from ivhich showed a 
profuse growth of a non*hcmolytic 
streptococcus The infection of this 
organism into a rabbit produced the 
kidnej lesion shown m Fig 183 



Fig 183 — Kidnc> of ribbit with 
multiple abbesses in the mcdiilli pro 
duced b> the intravenous injection 
of streptococcus recovered from tip 
of tooth shown in Fig 182 


were numerous abscesses in the medulla of tlic kidney (Fig 183) 
and cloudy fluid in the joints Ihc other rabbit when killed si\ 
da 5 S after tlie injection showed a marked acute hemorrhagic 
nephritis and a few vegetations on Uic heart valves 

Tlie patient’s sjTnptoms cleared up rapidly and the unne 
returned to normal There has been no recurrence of the in- 
fection to dale The results of the animal inoculations and 
the relief of svTnptoms following the extraction of the tootli 
strongly suggest that the patient’s kidnej lesion was due to 
Uic tooth mfcction 

Discussfoft — This case illustrates wcU a iioint which is often 
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overlooked m the consideration of infected teeth as a factor 
m some systemic disorder The radiograph is commonly de- 
pended upon entirely to determine whether certain teeth are 
possible foa of infection A recent study m which over one 
thousand root tips have been cultured by a quantitative techmc 
revealed the fact that 40 per cent of the pulpless teeth which 
are negative in the radiograph harbor a suffiaent number of 
bacteria to be a possible factor m systemic disease No one 
can translate radiographic finding s into terms of numbers of 
bacteria ^IjTiads of bacteria may be present about a root 
tip long before there is suffiaent evidence in the radiograph 
to detect infection It often happens that the sjrstemic damage 
is bemg done m this penod when x-ray evidence is still negative 

In the presence of senous systemic disease of focal ongm 
all pulpless teeth should be under suspiaon until proof of m- 
nocence can be adduced 

CASE n RECURRENT IRITIS PROM RESIDUAL INPECTION IN 

THE JAW 

Case History — F W P , a farmer, age forty-t^N^o, stated 
that he had had an attack of arthritis mvolvmg the hip-]omts 
m 1916 The left temporomaxillary ]omt had been painful for 
eighteen months and the costochondral articulations for one year 
The patient’s particular complamt was recurrent attacks of 
intis The first had occurred in 1915 and mvolved onl}’- the 
left eye The tonsils were removed at that time, with some 
improvement m the e\ e condition The mtis recurred m three 
^eds An impacted molor tooth and a crowned tooth were ex- 
tracted The eye infection had recurred at irregular mteiv^als 
^ Ini} i 1922 the patient had an attack of intis m the nght e3^e 
for the first tune followed b)* a second m July, 1923, when I 
first saw him In 1921 the patient, in desperation, on his own 
mitiati\e, had had all filled teeth remo\ed, altliough these were 
Mtal 

The patient was m an excdlent state of nutation He 
presented the topical signs of an acute mtis m the nght e^-e 
The tonsils had been cleanly removed The Wassermann test 
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\sas negame The radiograph showed no pulplcss or filled 
teeth However, there was a large area of ranfied hone contain- 
ing a small sequestrum at tlie site of extraction of the upper 
left first bicuspid This tooth had been avlracted in 1916 A 
radiograph taken just before llie extraction showed no bone 
absorption about tlie root (Fig 1S4, a) The root canal was 



Fig IS-I — fli Ridiognph of bicuspid tooth of *1 piticnt suffering from rc 
current intis taken in Febniar), 1916 The tooth ms extracted at this lime 
b Area of ranfied bone at site of injection of the extracted tooth This rad*o 
graph was taken in September, 1918 r, Radiograph of the «amc area taken in 
JuK, 1925 The area is larger and a sequestrum is present \l oiKralion this 
area was \cr> soft and a culture showed a profuse growth of a non hcmnl^ttc 
streptococcus which producc/1 intis m rabbits d, Saim area in ScptimlKr, 
1923, showing regeneration of Iwnc 


poorh filled A second picture of this area taken in 19IS showed 
ranfied bone Cr^ip ISl, b) This condition was much more 
marked m the radiograph taken in Jul>, 1923 (Pig liS}, c) 

This area when exposed was found to be \crj soft Curct- 
ings showed a profuse growth of a short diain streptococcus 
Two rabbits injected with the streptococcus developed a marked 
bilateral iritis Following the curcting of this area the patient 
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de\ eloped a severe intis in the left eye which had been free 
from infection at the time of operation The left temporo- 
msoaiUaTy joint also became very painful '^^Tien last seen m 
September, 1923 the nght eye wras normal and the left eye had 
almost reco\ered A radiograph taken at this time showed 
good bone regeneration m the affected area (Fig 184, d) 

Discussion — ^This case illustrates somethmg which is often 
neglected in the search for foa of infection It is not at all un- 
common to find areas of infection remaining at the site of ex- 
tracbon of mfected teeth These areas represent pomts of 
latent, smoldering, or active infection Often a part of the 
granuloma at the apex of a tooth is left behmd or diseased bone 
remams The gum heals over, lea\Tng these areas to act as a 
foa of mfection 

The fact that the patient’s infection flared up following the 
curetmg of this area and that animals mjected with the organism 
reco\ered de\ eloped intis seems most suggestive e\Tidence of 
the causal relationship of the infection to the sj’steimc mam- 
fcstations 

Too often the possibility of infection about the jaws is 
considered eliminated because the patient is edentulous Fre- 
quently w e ha^ e patients present themselves wath radiographs 
in which no films are mcluded of those areas from which teeth 
ha\ c been extracted The point cannot be too strongl}’ empha- 
*^i2ed that m lookmg for foa of infection complete radiographs 
of the jaws mcludmg all areas from which teeth are missmg 
should be taken 


CASE m omrcHU from multiple foci of infection 

Case History — C S , a maid, age thirty -one, complamed of 
trouble with her finger-nails She had had attacks of intis 
four and fi\e }ears ago Three 3 ’'eaTs pre\Tiously she had had 
two attacks of pjclitis She stated that there had been some 
swelling and redness around the nail of the nght middle finger 
for a long while Four weeks before admission the thumb of 
the nght hand had become similarlj imohed following the at- 
tempted extraction of an mfected tooth 
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The examination showed marked siiclling and redness 
around the nail of the tliumb and middle finger of right hand 
No pus could be expressed The blood-count was normal and 
the unne exammation nas negative The Wasseimann test 
was negative Radiographs showed many pulpless teeth 
Several rabbits were injected witli the organisms recovered from 



Fif: 185 — Forefeet of rrbbii injcclcd with iIil biclcna i<io1atcd from the 
infected teeth of a patient with multiple onjehn Note the nnrl cd swilhn^: 
around the nail root of indc\ fuiRir on ncht a*; contrasted with the normal 
index finger on left 

the extracted tcctli ^L\cral «^ho\\cd marked mvohcmenl of 
the nail (Fig 185) 

Tlie production in animals of such a highly specific lesion 
as an onjelna left little doubt that the infected teeth ^^c^c a 
factor in the nail lesions I he patient did not however, recover 
as one would expect if the cau^ativ c factor were remov cd propcrlv 
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The tonsils were large and red Frank pus could be expressed 
from the crypts A pure culture of a green-producmg strepto- 
coccus was obtamed from the tonsils A rabbit injected with 
the organism developed marked mvolvement of the nails similar 
to that produced by the bactena from the teeth 

Disctisstojj — It is verj’ common to find that the dinical mani- 
festations of focal infection are due to more than one focus as 
IS illustrated by this patient^s historj' In the presence of several 
possible foa one can never be sure of just how many are taking 
part m the production of the ^^temic disease All possible 
foa should be eradicated if a patient is suffermg from senous 
metastatic disease of focal ongm Just how far one should go 
m the removal of possible sources of infection depends upon 
chmcal judgment in the case at hand One should be sure first 
of all, if such be possible, that the lesion which the patient pre- 
sents IS of focal ongm If the lesion is not a senous one, possible 
areas of infection may be allowed to remam and be watched m 
the hope that the infection will be overcome Such a course 
should not be followed in the presence of a senous sj’stemic 
condition 

CASE IV RECURRENT PEPTIC ULCER FROM A SINGLE FOCUS 
IN THE PRESENCE OF MULTIPLE FOCI 

Case ffistory — W’ T G, busmess man, age forty-three, 
complamed of a “dull, bunung sensation” m his epigastrium m 
October, 1922 The trouble came on from one-half to two hours 
after meals and was rdieved food or soda Frequent heart- 
bum No acute pam or ^omltlng The exammation was nega- 
ti\e except for tenderness at the tip of the nmth nb m front 
and se\eral pulpless teeth The tonsils had been remo^ed 
The patient became free from symptoms on a speaal diet un- 
bl Apnl, 1923, when he presented the typical sjTnptoms of a 
duodenal ulcer An Ewald test-meal showed free HCl, 40 
aadit^ per cent , and total aad, 65 aadity per cent The radio- 
Sniphic exanimation showed marked deformity of the duodenal 
The sjTnptoms agam disappeared under treatment 
Radiographs of the teeth at this time showed three pulp- 
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less tcetli witli root canals completely filled All had some 
bone absoipUon around the root Up The three teeth were c\- 



Fig 186— R'ldiograph of lateral inusor tooth (indicated l)> nrrow) thi 
injection of the culture from which produced the gastric lesions shown in 
Fig 187 The adjacent tooth wns also he'ivil> infected, Init produced no 
lesions in animals 



Fir 187 — Stomach of rildut twLnt\ four hours after injection (inira 
\enous) with tht culture of ilu organism from tlu tooth imlirilwl b> arrow 
in Fir 182 Note tht multiple h< morrhaRcs m mucosa and actual ulceration 
in certain areas 

traded Cultures of all m deep lubes of glucosc-bram-brolh' 
agar «how cd manj colonics of bacteria 
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Two rabbits were injected with the broth culture from each 
tooth Two animals showed no lesions anj^w^here and two only 
purulent fluid m the larger jomts The two rabbits mjected 
from the culture from the upper right lateral mcisor (Fig 1S6) 
died the day following the mjection There w^ere many hemor- 
rhages m the gastnc mucosa some of which had progressed to 
ulceration (Fig 187) Three other animals were mjected with 
the same orgamsm m doses down to 0 5 c c All showed at 
autop^’ hemorrhages m the gastnc mucosa 

Discussion — ^This patient had three pulpless teeth all of 
which w ere proved to be heaMly infected by culture Injections 
from two cultures produced no lesions m animals All animals 
mjected with the third culture showed lesions m the stomach 
These findmgs suggest that only one tooth was responsible for 
the sj^stemic disease It is probable that it is true m many 
cases that the dmical manif^tations anse from a smgle focus 
e\en when multiple foa are present Rosenow has emphasized 
the fact that a focus of mfection not only proMdes a pomt for 
the harboring of bactena but also affords proper conditions for 
the acquirement of those characteristics which determme af- 
fimt\ for certam tissues This affinity is probably largely an 
adaptation to a certam oxj gen tension 
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THE DIFFERENTIAL DIAGNOSIS BETWEEN BEGINNING 
OR LOW-GRADE HYPERTHYROIDISM AND THE EX- 
HAUSTION OF THE BODY DUE TO FOCAL INFECTIONS 

Case I — The chief complaint of the patient (C J H) is 
nervousness This started in 1919 and manifested itself chiefly 
in the form of palpitation This palpitation is more e\ndent 
after meals than it is after exertion 

He has had various diagnoses In accordance with one of 
them he spent at least a month m a samtanum for tuberculosis 
at Colorado Spnngs Another attnbuted his trouble to leakage 
of the heart, and he was put to bed on that score But no 
diagnosis has resulted m a satisfactory line of treatment, and 
he comes m now to have the situation cleared up 

His height is 5 feet, 10 mches, standard weight 150 poimds, 
present w eight 134 pounds 

His appebte is poor, his bowels constipated, sleep poor 
He has some nocturia He states that there is pam m the frontal 
region over his ej’es after exertion 

The blood exammabon gave hemoglobm 95, with red counts 
varying from 4,960,000 to 6,200,000 The whites wned from 
6200 to 11,800 

The unne is abundant, with low specific gravity, a trace of 
albumm, but no casts Occasionally it shows mdican 

The phthalem renal funcbon test showed 25 per cenL m 
tte first hour and 12 per cent m the second A later test gave 
32 per cent the first hour and 25 per cent the second 

His basal metabohc rate ran always wnthm normal limits — 
plus 8, plus 3, imnus 9 

The Goctsch adrenal test was negabve 

zxzp 
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The blood-sugar tolerance gave readings of 09, 163, 128 
09 

The blood-pressure was low, varying from 96 and 118 lo 76 
and 110 

The %-ray stud}^ of tlie digestive tract sho^^cd sluggi'*li 
peristalsis with an initial pyloric spasm IManual manipulation 
caused the pylorus to open The stomach was four-fifths cmpt\ 
in three hours — entirely so in five hours The r-rav study of 
the head showed a slight doudmg of the right ethmoid area and 
an enlarged posterior clinoid of the sella turaca The nasal 
septum was deviated and the lower turbinates Jypertrophicd 

The examination of the nose by a rhinoJogist found tint 
aside from the condition of the nasal cavities there A\as nothing 
to require surgical interference The throat showed inflamed 
tonsillar rests These were removed and cultures made which 
showed diplo-streptococa 

The stomach contents w^ere negative eveept for low free 
hydrochloric acid 

The Wassermann was negative 

The highest pulse was 100, the highest temperature was 
99 2*^? 

Comment At first blush tlicre seemed lo be three po*?*!!- 
bihtics in this case — tuberculosis, beginning hyperthyroidism, 
and some type of nervous a\haustion from focal infection 

In fa\or of tuberculosis is the slight rise in temperature, the 
complaint of weakness, the history of cough and jcllow sputum 
Howe\er, tlie temperature disappeared on bed rest, the weak- 
ness persisted, the cough disappeared on bed rest and the sputum 
did not show an> tubercle bacilli Moreover, the :i-raa platen 
were startlingh clear and free from CMdcncc of disease 

In fa\or of beginning hyperthj roidism are the weakness, the 
nervousness, and the general upset of the intestinal tract J hese 
factors cannot be rulwl out casiK , but against them arc the re- 
sults of the basal metabolism and the blood-sugar tolerance 
tests In fact, this has seemed lo most of the phjsicians who 
ha\c ^cen the case as the plausible explanation of Ins condition 
But proIonge*d ob-cnalion has dcmonslrale‘<i the absence of anj 
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authentic signs indicating the overactivity of the thjToid gland 
The gland itself is not palpable There is no increase in the met- 
abolic rate There is no mcreased pulse-rate There are no 
tremors There is no exophthalmos There is no adrenal sign 
In fact, so sure were we as a result of the esammation that the 
condition \\as not due to h 3 ^erth 3 Toidism that we made a thera- 
peutic test and administered th 3 T 0 id extract without anj’’ change 
m the s^^nptomatology 

There remams only the possibihty of neurasthema followmg 
focal infection The only focus found was the tonsillar remnant 
We remo\ed this and the patient began immediately to put 
on weight The reaction to the vaccme made from the tonsillar 
bactena was so sharp as to mdicate a pre^aous sensitization to 
them 

An mteresting side-hght on the case is given by the action 
of the kidneys Thej'- have secreted from 110 to 13S ounces of 
unne daily, with onl)*^ shght eMdence of renal disease The 
phthalem renal function test has improved following the staj 
m the hospital This also offers some shght eMdence m favor 
of there having been at the begmmng a focal mfection and that 
the kidne\ s had been shghtlx* mjured b}’’ it, but that this mjuii’’ 
is being o\ ercome b}*- the relief from the mitial lesion 

The treatment of such cases is rather unsatisfactoiy’ because 
It demands the fulfilment of three requirements First the 
remo\al of the ongmal focal mfection, second, the stimulation 
of the functions of the bod}”, and third, a rest so prolonged that 
the machmer^- of the bod}’’ maj be restored to its rh^^thm 
Consequent!} , one has to acknowledge at the onset that his 
success would depend to a large extent on the reacbon of the 
patient himself If the patient has moral stamina and deter- 
mmation, he will probabl} beat his way back to normalc}’ 

Case n — Frequentl} the differential diagnosis is more com- 
plicated, as in the followmg case 

Female (G W), age twent}-nine, stenographer Her chief 
complaint is d}smenorrhea, leukorrhea dela}ed menstruation 
Ihe examination of this patient showed that she had fibrous 

'OU 7—71 
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changes in the lungs, espeaally about tlie right apex, tliat Uic 
teeth 'were poor, that tliere was a systolic bruit over tlic base 
of the heart and enteroptosis, tliat tlie uterus was small and 
fixed to the back and left, mth an atrophic cervix 

The urine was negative except for increased aadity and a 
trace of sugar 

The blood showed Hb SO per cent, witli 4,000,000 reds, 
6400 whites, and 64 per cent polys 

The S !R in this case was minus 2 7 he blood-sugtir 

reading was 06, 084, 12, 13 The unne was sugar free 

Her temperature, how ever, w'as nearlj' alw ays 99° or 99 2° F 
This patient’s weight was down to 91 pounds, her best 
weight ha\'Tng been 104 pounds The blood-pressure ran SO- 
128 and tlie pulse in tlie 90’s (88-96) The patient quit work 
and was sent home and slept well and rested, witli Uic result 
that she gained about 7 pounds in weight and tlie temperature 
became normal 

Wien next seen the throat showed a nasopliarj ngilis 
The right apex of tlie lung still show ed the prolonged expiration 
and increased whisper Tlie heart was negative As a result 
of tlie dealli of her fatlier the patient was compelled to give up 
her rest cure and go back to work After some weeks of work 
she showed digesUxe disturbances. The total acidit} after a 
full meal was 78 and the free HCl was 33 

At present tlie B ^f R is mmus 3, the temperature 98 2° F , 
pulse 64, blood-pressure 80-128 The blood-sugar tolerance 
shows 103, 15, 194, 14, and sugar appears in the unne one 
hour after tJie ingestion of tJic glucose Her weight has dropped 
back prettx niudi to what it was a year ago 

Here w e ha\ c tJie evidence of inapicnt tuberculosis and added 
to It tlie presence of a focal infection in tlie nose and throat. 
Tlie clTcct on the B M R was nil, but the effect on the blood- 
sugar tolerance was to decrease it 

In other words, there seems to be a point in the differential 
diagnosis between hjperthj roidism and focal infection m the evi- 
dence presented bj tlie calonmetnc test and blood-sugar toler- 
ance test TTiat is, we are finding that hjpcrthjTOidism is ac- 
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compamed by a defimte increase m the metabolic rate and that 
a decrease m the sugar tolerance is a regular sign of focal infec- 
tion 

Heniy John, of the Cleveland Clmic, has taken the position 
that gtycosuna and the so-called diabetic blood-sugar curve m- 
dicate a damage to the pancreas But our work would rather 
mdicate that if the pancreas has been damaged at all, it has 
been only shghtly so, and that it reco^ers from such mjury 
whenever the body as a whole recovers from its eidiaustion 
We are rather of the opimon that the appearance of sugar m 
the unne under conditions of the blood-sugar tolerance test 
pomt toward an exhaustion that is probably due to the presence 
of focal mfection 

Case ni — (W E B ) Alale, thirty-one years of age, mamed, 
2 children So completely knocked out that he has had to give 
up work Nervousness is the predommmit factor, but there is 
also a pam m the back and some neuralgia There is pam m the 
left low er quadrant of the abdomen which extends downward mto 
the testes There is histoiy of blood m the stools and of a bloody 
discharge from the tonsils 

The past history shows that he had “wralkmg typhoid” m 
1912, mumps and orchitis m 1912, “typhoid” m 1914 In 1918 
an attack of insomma with pam (from which he famted) m the 
lower left quadrant No vomiting Agam m 1921 he had pain 
in the right side In October, 1922 he had tonsQlitis followed by 
a tonsillectomy He attnbutes the present attack to eatmg a 
pound of peanuts m November, 1922, because he has never 
felt Well smce 

The exammation de^ eloped the followmg interesting pomts 
His blood-pressure was ^ely vanable and not sustamed It 
differed from nght to left and from moment to moment His 
hands were cold and bluish The tonsiUar fossa showed the 
scarred bases of the tonsils The apex of the right lung show ed a 
harsh respiration, but no rales The skm showed dermato- 
graphia The urme was ncgati\ e 

The B M R was minus 1 per cent The figures on the blood- 
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sugar tolerance test \\crc 10-1, 128, 18, 138, and sugar appeared 
in tlie urine one hour after the ingestion of the nonnal amount 
of glucose 

Ihe blood showed Hb 95 per cent red blood-corpuscic'* 
5,000,000, white blood-corpuscles 6000, granular cells 60 1hc 
coagulation tunc w'as much delayed 

After tlic axamination and a slight massage of the \tsiclcs 
the urine show ed considerable blood and blood-cells 

This patient on first appearance would be classified as a 
thyroid case In favor of the hypcrtli} roidism is the weakness, 
the nervousness so great that he could not attend to his work, 
and a loss in weight 

These things might also speak for tuberculosis Hut against 
tuberculosis is the fact that he had no fc\er, no cough, and al- 
though he did have night-sweats, Uicre was nothing to point 
to the lungs as tlic source of the trouble 

In fa\or of focal infection was tlic condition of the throat 
and the condition of the \cbiclcs 

He cMdtntI> is an example of status thjTnicoKmphaticus, 
and had he been in the military*' scrx^icc would probabl) have 
been marked down as an example of ncurocirculatorj asthenia 
The interesting thing about the case is the result of the milk- 
ing of the \csiclcs Almost immediately he lost Jus backache, 
his indigestion, and signs of intoxication lie began to put on 
weight, his blood-pressure became slead\ , and his self-eonfidence 
returned 

Case IV — A >oung man (R L T ) of twent\-sc\cn, married, 
1 child office w orkcr, has been working steadilj for cc\eral \ears 
without an> cxidenccof di'^easc, broke down in December 1922, 
with <Jensalions of faintne'''' palpitation of the heart ner\ous- 
ne^^s, belching after meals 

\\ eight n? pounds, normal 150 to 153 pounds \ppelilc, 
bowtl aelion, urination, and sleep negili\c 

T he examination showed hardened and Inperlrophied lon*!iIs, 
carious teeth, and some gastni syccussion Rlood-pre-^sure 

80 ns 
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The urine showed a trace of albumin other>nse negative 
The blood showed Hb 90, red blood-corpusdes 4,640,000^ 
white blood-corpusdes 9000, granular cells 71 

The B I\I R was plus 10 The blood-sugar figures were 
126, 28, 164, 137 with sugar appeanng m the unne at the half- 
hour and the hour penods only 

The gastric contents showed a large amount of mucus with 
50 points of free HCl, total aadity of 100 , one hour after a test- 
meal The fastmg stomach contamed 50 c c of a mucous fluid 
tinged with bile which show ed a free HCl of 40 pomts and a total 
aadity of 50 The gastric contents stood m three laj ers — ^first, 
bile tinged, second, plam mucus, third, bile 

The Rehfuss tube showed that the pylorus was open, and m 
the tetrachlor test the dj e appeared m deven mmutes 

This 5 oung man had quit work m December and had been 
trjmg to secure relief by takmg a great deal of exerase m the 
open air, and tijang to force himself to be better — e\adently 
on the theorj' that he was a neurasthemc and simply needed a 
change of work 

In this case his long sighmg respiration the sensations of 
faintness, the palpitation, the ner\'ousness made one think of 
the cases of persistent th>Tnus And it was with a great deal of 
interest that we worked out the B JI R This was plus 10, 
just on the borderhne between normal and the abnormal With 
the slight increase in the metabolism it would be unexpected to 
find the thjTnus o\ eractive 

^\hen, then, the blood-sugar tolerance showed a great de- 
crease It became e\adent that we are dealing not with a th 3 Tmc 
case nor jet with a hj-perthj roid case, but rather one due to 
focal infection 

In this case there arose the interestmg point as to whether 
the gastric succussion indicated some gastnc disorder as the cause, 
OJ* ^as sunplj due to the weakness from sjstemic e.\haustion 
The result of remo\nng the teeth and tonsils and of putting 
the patient to bed on a restricted diet was so good that it pro\ ed 
that his case was one of focal infection rather than of endoerme 
disturbance 
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Conclusions — ^From a review of such cases one cannot rcsbt 
the conclusion that the calomnctnc test is essential before one 
diagnoses sudi borderhne cases as due to endocrine disorders 
A second conclusion is that the appearance of sugar in the 
urine after the ingestion of a standard amount of glucose (I 5 
grams per kilogram of body weight) indicates an exhaustion 
of the resistance of the body (sucli as might be found in cases 
of focal infection) rather tlian an endocrine upset per se 
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THE EFFECT OF HIGH FAT FEEDING HST DIABETES 

In 1796 John RoUo, a surgeon m the Enghsh Army, at- 
tempted to revolutionize the treatment of diabetes He believed 
diabetes to be a disease of the stomach, characterized hy an m- 
creased secretion of an abnormal gastric juice, which, m turn, 
apparently had to do with the formation of sugar from the vanous 
foods mgested He held that saccharin was formed m the stom- 
ach chiefly from vegetable matter, and concluded that to properly 
treat diabetes the source of sugar must be (licensed with There- 
fore he advocated, as nearly as possible, a diet limited to animal 
products with the addition of drugs which would produce 
anorexia and nausea, or m general would cause retardation of 
the activity of the stomach Antimony, ammomum sulphid, 
digitalis, opium, ranad fats, and tobacco being his favorites 
The results were so startlmg as to produce worldwide comment 
His first patient, an army captain, was treated as follows 
Patient was confined to bed with utmost quiet and absolute 
avoidance of exerase His diet was 

Breakfast U pmts milk with J pmt lime-water, 1 shce 
bread with butter 

( Noon Plain blood puddmg, made of blood and suet 

Dinner Game or old meats, which had been long kept, and 
as far as the stomach would permit, fat and ranad old meats, 
such as pork 

Supper Same as breakfast 

His watchword was to eat m moderation Such a diet was 
not relished by Rollons patients, and they soon rebelled at the 
mere sight of greasy foods, and ate only enough to sustam life 

XX27 
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Thus, unbeknown to Uic author, we ha\c the fir^t introduction 
of two important elements in diabetic treatment — undernu- 
trition and high fat feeding 

Since Rollo’s time numerous in\cstigators have attempted 
to control tlic symptoms of diabetes and at the same trnie to 
maintain bodj w eight bj diets low in carbohj dralc and protein 
and liigh in fat These attempts liaie met with more or Ic^s 
failure Consequent!) *\llen’s classical contribution of iindcr- 
nutntion was eagerly accepted and certainly proved to be one 
great ad\ ance in modern diabetic therap) He pointed out that 
while fat was the principal article of diet Uiat was available for 
use in diabetes, iJiat excesses in fat always were associated with 
liberation of acid bodies IIis classical experiments on partially 
depancrcittired dogs, fed diets high in fats, arc, to my mind, 
conclusnc Hogs that were able to maintain a fair existence 
on beef lung were gixcn, in addition, xaiy’ing amounts of suet, 
w ilh the result tliat the) at once improved 'J heir coats became 
sleek and they w ere nnicli more alert, but they soon developed gl) - 
cosuna and acidosis, lost weight, and in general dc\ eloped into 
fatal eases Ho dietaiy* restrictions could restore Uic carho- 
h)dratc tolerance they enjo)ed before Uie excessive fat was 
added to Uieir diet His eases — No 3*1, a boy, and No 66, a 
girl — desenbed in tlic monograph arc of interest Both were 
considered of equal seventy 'I he boy was treated along or- 
lliodox lines He was allowed high caloric rations, presumably 
suitable for his age IIis weight was mninfaincd, but his blood- 
sugar remained high llie bo) dex eloped coma and died clc\ cn 
months after his admission, two )cars after onset This line 
of treatment has in its fax or a feeling of well being and comfort, 
hut ccrtainl) is not tonducixy to long lift I he girl was dis- 
missed xxcighing 5 kg less than at admi‘"-i(»n and has kept undtr- 
xxcight since 'Jhis jialicnt x\as> hxing and sxmiptom fret oxer 
Ixxo )cars after di'-nii*-sd from tJit hospital 

Joslin, XX ho prolnblx Ins had a larger cxperitncc than anx 
other ob'tntr in this countr), agrtt-^ cntirclx xxilh Mien’s 
h)*pothe’'is and is iiossiblx mort insistent on the hannfu! results 
of fat Lntil sonu method of gtncral treatment proxes superior, 
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by actual case records over a long period of time, we are justified 
in accepting Joslin^s statistics as accurate 

Recently New burg and IMarsh have reported a senes of 
cases fed on diets hi^ m fats, with brilliant results They m- 
troduce a new idea of endogenous and exogenous metabolism, 
insisting that patients who are undernourished will metabolize 
their own body tissues, and that from a purely' metabohc stand- 
pomt little or no difference is encountered between body and 
food fat 

Leprm, working indqiendently, amv^ at amilar conclusions 
Leclercq, basmg his conclusions on fewer, but possibly more 
thoroughly controlled cases fails entirely to corroborate the 
findmgs of Newbuig and Marsh 

Allen, commentmg on the results of Newburg and Marsh 
and Leprm, feels that their results are hardly fair, m that most 
of their cases are not truly severe m the hght of classifications 
followed by most mvestigators today 

Woodyatt, Wilder, Schaffer, and others have attempted to 
simplify the subject and hav e offered formulae by which proper 
diets imght be calculated for any given patient These formulae 
with mdividual v’^anations are supposed to satisfy two metabolic 
requirements First, that the ratio of available ketogemc com- 
poimds to carboh 3 ^drate must be within certain limits, namely, 
from 1 5 2 5 to 1 

Woodyatt has demonstrated that in completely diabetic 
animals foods are metabolized as follows 
Carbohj^drates as 100 per cent glucose 
* Protem as 58 per cent glucose — 46 per cent higher fatty 
I aods 

( Fat as 10 per cent glycerol (glucose) — 90 per cent higher 
j fatty aads 

Second, that the total caloric v alue of the ration shall be in 
Leepmg with established metabohc requirements based on body 
weight, height, age, and body surface 

To me, the weakness of such formulas lies m the fact that 
they fail to provnde for mdi\ndual metabolic variations I have 
some diabetic patients who mam tarn weight on 25 calories and 
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others ^\ho lose eight on 35 calories per kg body weight I 
also have some patients who ha\e done well for over a jear on 
diets relatively high in fat, and, on tlio otlier hand, I ha\c sc\eral 
who are in apparent metabolic equilibrium and will develop 
glycosuna and mild aadosis witli an increase of 100 to 150 
calories in tlic form of fat 

The present paper deals w itli an attempt to provide a method 
w'hcreby we can determine in individual cases wliicli ones wil 
tolerate high fat diets and those cases in wliicli diets rich in fa 
might be injurious 

If w e assume tliat all tlie carbohydrates and 5S per cent 0 
tlie protein in the diet is metabolized as glucose in every in 
dividual case, our problem will be simple and can be soI\c( 
entirely by antlimctic I propose to show' by blood-sugar cur\ e 
follow mg standard prolem meals tliat all diabetic patients di 
not metabolize protein in a constant manner, and that, there 
fore, formula: which do not control these individual variation* 
are not adequate 

Jacobsen and Edwards find that diabetics constantly show 
increase in blood-sugar after protein meals Rollv and OfTermar 
find a rise of blood-sugar after protein meals in some diabetics 
hlosentliol, Clausen, and Hiller find that c.irboliydrate-fre( 
meals produce hypergly’ccmia in some diabetics, especially 
tliosc with low fasting blood-sugars, and tliey' think that 11 
tliocc cases with high fasting blood-sugars the rise is simply 
ma'iked 

All obsereers agree that no appreciable rise in blood-sugai 
IS found III normal pert-ons after protein meals 

I he following method was used in our senes The p,itunt( 
(usually under treatment) presented themsches at Uie labora- 
tor\ in the morning without brealJast Samples of blood 
and urine were talen and the patients were given ISS gin 
clioppcd beef 'Jhey' were allowed water freely Samples o 
blood and unne were taken at one-hour intenals for four hours 
Detcrmin’itions of '?ugar, urea nitrogen, non-protcin nitrogen, 
CO combining power of the pki<*ma and chlorids were made in 




Figure 190 represents 15 cases whose sugar cur\es show defi- 
nite high clc\ ations 

Group n Of these 10 cases, 1 had a positive Wassennann 
test, 5 had definite artenal h>’pertension, 1 with nephntis, 
therefore, w e will indude only 4 cases for comparison 

Case No 14,626 Severe — emaciated — eight months’ dura- 
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tion Was kept sugar free with difficulty on a diet of C-IS, 
P-35, F-40 Slie de\ eloped glycosuria and aadosis rcgularl) 
on an increase of 10-15 gm fat 

Case No 25,280 Severe — emaciated — duration sl\ months 
Was able to keep sugar free on a diet of C-10, P-30 F-40, with 
one fast day per w eek She developed glycosuria and aado-is 
with tJie addition of 10 gm fat We made arrangements for 
her to enter the hospital for treatment witli insulin, but she 
died in coma the day before she was to come to tlie hospital 
This patient, as subsequent experience witli insulin has shown, 
would have been saved 

Case No 9584 Aloderately severe — emaciated — duration 
two 5 ears Gained a tolerance of C-36, P-60, F-90, but was, 
unable to tolerate fat m excess of tins amount wiUiout glycosuria 
Case No 12,712 Severe — emaaated — duration si\ years 
Fmallj' became sugar free and free from aadosis on a diet con- 
sistmg of C-20, P-60, F-70, witli higher fat he invariably de- 
veloped glycosuna, but no aadosis 

These cases were all in nitrogen equihbnum and tlicrcforc 
burned little or no bod}' protem, a fact somewhat surprising 
because they were all emaaated None of them were able to 
tolerate fat even m amounts coacred by Woodjatt, minunura 
P 

namely, F = C* -f y 

Group No III Of these cases 2 had positive W.isscrmann 
tests Four had arterial h}'pcrtension, some witli \arjing de- 
grees of renal in'sufiicicnc} and were not included 

Case No 28,180 Sewere — emaaated — duration one year 
Occasional nitrogen balance, acquired a tolerance of C-IO, P-9, 
r-125, which was within the Imiits of Woodjatt’s formula, 
howc\er, we attempted to increase her fat, with the result that 
her metabolism was «:o injured that she Ins nc\cr been able to 
maintain more than a a era loe\ caloric diet since On March 
3d her diet was C-^0 P ^0 1 -70 *'lit had 182 mg blood sugar 
and 3 9 per cent urinara *>ugar, with fliacetic acid and acetone 
positis c 

Case No 11,019 Moderate- emaaated — duration seven 
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years Attained a tolerance of C-40, P-70, F-115 She has re- 
mained s>anptom free smce 

Case No 29,711 ^Iild — obese — duration two years Was 
able to eat fat far m excess of Woodj^tt^s formula She, how- 
ever, was given a rather low calonc diet, by which she lost 10 
kg , and has been in carbohydrate and mtrogen balance smce 

Case S G Moderate — ^normal weight — duration two years 
Easily developed a tolerance of C40, P-70, F-125 She is m 
perfect carbohydrate and mtrogen balance 

Case No 26,880 ^Moderately severe — emaaated — duration 
one year Had gangrene in nght foot Became sugar free with 
normal blood-sugar m forty-eight hours and soon developed a 
tolerance of C-50, P-70, F-145 On several occasions he was 
gi\ en additional fat m 10- and 15-gram amoimts with apparently 
no immediate harm He left the dime m perfect carbohydrate 
and mtrogen balance, his foot havmg healed He re-entered 
the dime some two months later feelmg good, and upon ex- 
ammation we found him to be m carbohydrate and mtrogen 
with a blood-sugar of 125 mg 

Case D M IModeratdy se\ere — emaaated — duration six 
months Was made sugar free m thirty-six hours by partial 
fastmg and easily devdoped a tolerance of C-40, P-70, F-140, 
howe\er, he would occasionally devdop slight gl 5 -cosuna and 
lost weight rather rapidly His blood-sugar remamed rdativdy 
lovr We^y fast days were instituted and in six we^ he 
had devdoped a tolerance of C-50, P-70, F-165, which diet he 
mamtamed for fi\e months Occasionally he would come mto 
the hospital for observ^ation, and each tune I would mcrease 
his fat by 15-20 gm dunng his staj* On Januat}*’ 22d his blood- 
sugar was 120 mg, CO 2 combining power of blood plasma 51 
\ol per cent , and he had been on a diet for the pre\nous two 
months of C-60, P-70, F-175 At times his mtrogen balance 
was negathe, but he ne\er has had a negati\e carbohj^drate 
balance 

Case E C Se\ ere — }\i\ enile — emaaated — duration three 
months Dc\ eloped a tolerance of C-25, P-40, F-65 He would 
not adhere stncU} to diet and we were unable to report ac- 
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curately on his case He ^\as given insulin during his slay in the 
hospital, and we n ere unable to c\ en ascertain definitely tlic effect 
of insulin It might be of interest to note that in se\ on of these 
patients Armour’s insulase has been used witli absolutely no 
result, except Case D l\f 

In fact some cases (Case 11,019, D M , 28,180-8091, and 
12,639) have actually lost ground On Uie otlicr hand, cases 
under insulin unquestionably gam tolerance and impro\c 
generally 

Some interesting facts are brought out in a stud^ of these 
cases 

1 Those cases uho fail to respond to protein meals uitli 
elevated blood-sugar curves apparcntlv ha\e no difficulty in 
nmintiiining a normal nitrogen balance Thc\ do not tolerate 
e\ cn a moderate amount of fat 

2 1 hosc cases who respond to protein meals with a definite 
elevation of blood-sugar arc prone to liurn Uicir bodj jirotem 
'Ihej tolerate diets rclatnch high m fat, although in this some 
haxe failed to exceed to anv apjireci.iblc degree fat rations in 
excess of that calculated from oodj att’s formula 

3 The apex of the sugar curxe folionmg protein mtals is 
delajed usuallj to the third hour, unlike the glucose tolerance 
cune m which the apex occurs during the first hour 
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EXAMPLES OF INTESTINAL INVALIDS 

The patients \7luch I to examine and consider with 
you this monung have all had some form of intestmal disturb- 
ance, though m every instance I beheve it to be fimctional or 
onh partially orgamc in nature jMy espeaal reason for pre- 
sentmg them is to call 3 our attention to the value of a patient 
consideration of the history and a thorough trial of the methods 
of exammation available m such cases Too often, it is to be 
regretted, these patients seek medical ad\nce onl}" to be some- 
what abruptly dismissed with a routme and thoroughl}- per- 
functorv’' prescription The}** seldom need medicme WTiat*- 
the} do need is care, thought and common sense, instruction 
in diet, and m rules of Irnng 

CASE L CONSTIPATION 

This woman, aged thirtj^-two, stated a week or two ago that 
she ne\er had a natural bowel movement, that she had taken a 
catliartic e\er} night for ten years, and that when she did not 
she was tlioroughl}’’ miserable and felt stopped up and head- 
ach}’* 

Ph3sical exammation was praclicall} negati\e She was 
not undernourished Iherc was no abdommal tenderness A 
smgle avammation of the gastnc contents after a test break- 
fast showed the amount and proportions of the secretion wnthm 
normal limits 

A sigmoidoscopic examination showed a normal appealing 
rectal mucosa 

\oi. 7—72 1137 
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We then resorted to a procedure whicli lias been verj' \ aluablc 
in these cases — the study of a barium meal from tlie time of its 
mgestion to the time of its leaving the gastro-intestmal canal 
The radiologist sent us three plates— one taken rnimediatclj 
after mgesbon, one twentj^-four hours later, and one forU- 
eight hours later The important tiling m tliis case was that at 
the end of the forty-cight-hour period all traces of banum had 
left the gastro-intestmal canal The patient had taken no 
cathartic dunng Uie examinmg period There was tlien a per- 
fectly normal time mtera’^al for a complete evacuation of the 
bow'els 

We mstructed the patient to abstam entirely from tlic use 
of catharbcs She w'as told to dnnk. a glass of w ater on nnsing, 
and to eat a dish of bran evcrj' morning for breakfast, and 
twice a day to gi\ e herself mild abdominal mas'^age while m tlic 
defecation posture 

We also asked her to keep a record of tlie bowd movements, 
each day, and bring Uic record to us At the end of a week on 
this routine she gave us the followmg record 

Number of 

Day bovrel movcfflcnts 


Simcla> 1 

Monday 1 

Tuesday 0 

\Vcdncsda> 2 

Thursday 1 

Friday 1 


She had taken no catliartics whatever and was herself as- 
tonished at the result 

Cases of this kind represent about 30 per cent of the cases 
of chrome constipation applying for relief They have no 
actual constipation at all Tliey have dosed themsehes watli 
cathartics for years more from a dread of what might happen 
than from actual necessity The bowel is often so inured to 
the presence of cathatnes tliat in many cases it takes some 
weeks to re-establish a normal defecation cv cic 

Tlic pcjchologv of such patients is interesting 'Ihcv have 
become, in manv instances abnomi’'llj apprehensive of the 
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dangers of constipatioii They force on themselves all manner 
of gmiptoms— melancholj', fatigue, etc — ^which they ascribe to 
the constipation and iihich are almost entirely psychogemc 
The more I see of constipation the more I am impressed with 
the general harmlessness of it. It is signihcant to see the ac- 
counts from all centers of psychic therapy, the Christian Saentist, 
and 3^1 Coue, etc , of cures of constipation from mental treat- 
ment alone These cases must belong, largely, to the same 
group as this patient 

CASEn CONSTIPATION, SPASTIC m TYPE, WITH INFLAMMATORY 
DEPOSITS IN THE MUCOSA 

The patient, a man of forty-eight years, has taken cathartics 
regularly for many years He is a druggist and has used a 
large vanety of these drugs His favonte and most often used 
one IS compound glycerrhiza powder, taking as much as he can 
get on the end of a knife-blade 

He sought advice foUowmg a rather acute abdonunal crisis 
He was seized one mommg while at work with severe left- 
sided abdo min al cramps He was compelled to sit down and 
double up 'IMiile m this position he saw his face m a mirror 
and was alarmed at lus appearance He said he looked like a 
person m shock The features were pmched, and the whole 
face leaden gray m color Later he famted, and when commg 
out of this famt he vomited After he began to feel better, 
under the impression that he needed a good deamng out of 
the bond, he took a large dose of salts, but foimd that this 
brought about an alarmmg recurrence of his abdommal pam 
and his famtness 

Upon my ad\nce he went to bed for a few daj^s, and took 
one or two soapsuds cnemata He also used hot compresses on 
the abdomen On this routme he felt mudi better 

The sigmoidoscopic cxammation of this man was instructive 
It was noticed that the sphincter, the rectum, and the sigmoid 
dosed tight o\er the instrument and almost could be said to 
grasp it, in an effort to prevent its mtroduction The sigmoid 
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mucosa was red, congested, and covered witJi punctate •^pots of 
hemorrhage and milammation 

For treatment I empIo3'ed a method mtroduccd bj Dr 
Horace W Soper, of St Louis A powder consisting of equal 
parts of bismuth submtrate and calomel was blown into tlic 
lumen of the bow'el through a sigmoidoscope The powder coats 
the surface of the mucosa, as Dr Soper says, "like the frosting 
on a cake,” and acts as an antiseptic and anti-irntant This 
was done on alternate daj's On tlie otlier days a 50 per cent 


r 



Fig 191 — ^Tablc amngcnicnt for <;igmoido^opic cxarnimtion and trcnt 
nicnt Note gndintcd sire of dnmeter as well as length of Mgmoidoscopcs 
Po>\dcr blower with long nozrlc for 'ipplicntion of bi«:niuth and calomel to 
rectal mucosa Method of Dr H \V *v)per 

solution of magnesium sulphate was introduced into tlic sigmoid 
colon through a catheter and left tlierc This acts as docs 
magnesium sulphate c\cr\ where on the surface of the intestinal 
mucosa as an anti^pasmodic For this patient cathartics were 
absolutely interdicted Keco\cr} was rapid, and with some 
pcnodic recurrences, the constipation has been greatly im- 
pro\ cd 

This case lb an axample of spastic constipation largcK due 
to the habitual ii^c of cathartics 
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CASE in MUCOUS COLITIS DUE TO SIGMOID DIVERTICULITIS 

This man, thirty-five years of age, tells us that he has had 
four attacks of diarrhea m the last year and a half These 
attacks last from four to six ueeks They do not seem to be 
mitiated by any unusual dietary mdiscretion WTien they start 
he wtU pass from tao to four stools dafly, which graduallj’’ 
become less and less formed, though consistmg largely of food 
remnants, and then begm to be largely mucus The mucus is 
dark brown m color, comes out m chunks, not m ribbons, and 
sinks to the bottom of the water in the toflet There is ne\ er 
an> blood The number of stools gets to be from ten to twenty 
a da}’’ Each defecation is ushered m by cramps of a rather 
se\erc character, accompamed often by shght nausea He has 
ne\er vomited 

There is another bit of history which we discovered only 
after the sigmoidoscopic exammation, and which I will recount 
after I have given you a r&ume of the physical findmgs as they 
w ere at the tune I first saw him durmg his second attack 

Ph}'sical exammation As you see, he is m good weight 
He is rather heavy for his height (5 feet, 11 mches, 198 poimds) 
He IS not at all the enteroptotic type which is usual for cases of 
mucous cohtis, nor has there been any loss m weight due to the 
diarrhea Even durmg attacks he hardly loses more than 5 or 
10 pounds, and he quickly gams that back 
The general physical examination is negatn e 
The nose, throat, and teeth show no foa of infection The 
heart, lungs, blood-pressure, th} roid, unne, and blood are normal 
His gastnc aadit} , read after a smgle e\ acuation of gastnc 
contents, was 52 for total aadit} This is certaml} not enough 
to account for his S}Tnptoms There was no demonstrable 
h}-pcrscaetion 

The stools were carefully exammed for protozoa many times, 
alwa}S witli negative results He has ne\er Ined for any lengtli 
of tune in a tropical countr} This, of course, is not necessar} 
to cause infection with amebae, as man} cases ha\e been found 
in patients who have Ined in the northern part of the United 
States In this patient, howexer, many stool exammations 
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failed to demonstrate anj amebx or even tnchonionas which 
are so frequently found m diarrheal stools (wiUiout being ncccs 
sanly patliogcmc) The stools w ere usually alkaline in reaction. 
Cultures wxre plated, and show ed colon bacilli always predomi- 
nating, though some colonics of slapln lococa and streptococci 
were found 



Pjj. J 92 — nf Inriuni i nciin, 111 Rndiof^nph nndc 
when the jMticnt iMKritncccI i o pirn Compirc uith Fik 193 

The T-r.ij c\imiiiation of the rectum .iiid sigmoid was nuidt 
after the patient had taken a barium enema It was made 
during one of his acute attacks when he was frcqucnll) t\ 
puncncing see ere lower abdominal cmnips 'llic patient w.as 
observed vhilc King on a troposcopic table and was asl ed to 
tell us when he had one of tlicse att.acl s of pain Radiogr.aphb 
were tal cn both during one of tlicse cramp-, and m intervals 
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It IS interesting to note from the radiographs here reproduced 
(Figs 192, 193) and taken at both of such penods that the 
crampmg is due to spasm of the descendmg colon and sigmoid 
juncture and to spasm of the sigmoid on its nght-sided loop 
In the mterval behveen these spasms it was noted, and I 
hope you can see on the radiograph, quite definite small di- 
\ erticula of the sigmoid 



Tig 193 — Radiograph of banum enema. Case III Radiograph was made 
dunng sc\eFC spasm Note that the sigmoid alone takes part in the spasm 


A sigmoidoscopic examination after the banum enema had 
been evacuated showed a number of small superfiaal ulcera- 
tions m the sigmoid and rectal mucosa These may have been 
the openmgs of small sigmoid dn erticula Thej' may be spots 
of localized infection of the muscoa 

Siunming up the situation to this point we maj say that he 
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had a mucous diarrhea It \\as not a t}T)ical mucous coUli- 
which produces casts of tlie bowel, made up of solid while mucib 
In this patient there were mucous stools which represented n 
deep-seated infection of tlie intestinal mucosa m\olMng the 
mucous glands of tlie colon and stimulating tlicm to exaggerated 
activit) This was not due to a parasitic infection of the colon 
It was not due to an ulceratne colitis of the tjTie which in- 
volves the entire colon It seemed to be due to an infection 
of the lower part of the bowel, of Uie sigmoid practicalh alone 
What could cause tins? 

There is no doubt Uiat, partly, it was due to a diverticulobi^ 
of the sigmoid But dn erticulosis of the sigmoid alone would 
not cause it Was there no other lesion present? In answer to 
that our sigmoidocospic axamination shows us an infection also 
present in ulccratnc patdies possibly about the mouths of these 
diverticula In other words, a dn crticulitis is also present 
What was the cause of tins dncrticulitis^ 

To explain tins we must submit to }ou the bit of hislorj 
which we stated above we were going to withhold until later 
^Yc ha^ e frequcntlj found it ad\ isable to ask intestinal patients 
whcllier there has ever been any rectal trouble When wc had 
reached this stage of our inquire w ith the present patient w c a^^ked 
about this, and the patient told us that he had been bothered 
a good deal with anal pruritus, and for some time before the 
diarrhea started he was acai«lomccl to take an enema after 
c\er} bowel mo\cmcnl, as the accumulation of fecal matter m 
the rectum, no matter how little, would set up an irritation 
which caused intolerable itching lie found that if In* lower 
bowel was compictelj emptied with a *=mall enema the pruritus 
would be relicxcd For this reason he look a small soapsuds 
enema once a da} at least, and often two or three times, if »thc 
itching was bad, for a \ear or more He alwa}s u«cd the sanpe 
enema tip and ne\cr boiled it 

In the light of this slor} it ^CLm" probable to me that he 
rcpcalcdl} mfcctcd his sigmoid muco-a with i pus r^rgani'^m from 
tlie dirt} enema lip which, vl < is often iht c \m, < iii-^od Might 
superficial ulceration^- 
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The method of treatment in this and other cases of sigmoid 
dnerticuhtis is interestmg The patient durmg his primarj” 
attack was first put upon the ordmar}' remedies for diarrhea — 
tannic aad compounds These did little good unless accompanied 
by opium Several times he took a tablet of morphin and atropm 
These ga\e, however, only temporaiy^ rehef Durmg the first 
attack he did not expenence any permanent improvement until 
he elimmated all residue-contammg foods from his diet and ate 
only cream soups, mashed potatoes, milk, ice-cream, soft boiled 
eggs, etc Upon this routine he showed quite defimte improve- 
ment, which lasted several months, when a recurrence of the 
diarrhea occurred 

Early m the second attack the banum enema was given 
After this the diarrhea stopped qmte suddenly It did not 
recur for two months agam, when the non-residue diet and an- 
other banum enema stopped it m less than a week Dudle}^ 
Roberts has called attention to the value of large doses of bis- 
muth subcarbonate m sigmoid di\erticuhtis He sa}^ that the 
bismuth fills up the diverticulre with a non-imtant antiseptic 
imxture and prevents actiMty It is frequently obser\’’ed that 
these patients do w ell for a time after a diagnostic i-ray examina- 
tion Li this particular patient the bismuth or banum by mouth 
do not do as much good as the banum enema The distention 
which occurs with the introduction of the enema distends the 
bowel, stretches the muscle of the sigmoid, fills the distended 
dnerticulac, and by all these things causes an amehoration of 
the process The patient has had one attack of diarrhea which 
lasted o\er tliree weeks, durmg whicli time he was not able to 
get a banum enema, but as soon as he did get one the attack 
ceased We ha\e adiased him to ha\e an enema at inter\als or 
at least at the first symptoms of the starting of an attack m 
order to keep the dn erticulsc uninfected and quiescent 

CASE IV FERMENTATIVE COUTIS 

The principal complaint of this man who is fortj’-two years 
old, was discomfort in the abdomen low down mostly on the 
left side It Ind been going on lor sc\eral \ears It was nearly 


lOGAN CLENDENING 


1146 

continuous, but had pcnods of accerbation, iihen tlicre was con- 
siderable distention and even paui Relief was obtained bv the 
passage of large amounts of gas and one or tw’o partialh fomcd 
mushy stools He is not willing to say he was citlier constipated 
nor that he had a diarrhea The discomfort, however, was 
defimtely connected with his bow el movements 

Physical exammation resulted in tlie accumulation of no 
data of anj’^ importance He was rather unden\ eight Sigmoid- 
oscopic examination revealed no abnormalities 

The a-ray showed a large sigmoid wnth a redundant loop, but 
not one that could be said to be vei^' abnormal The lumen was 
not enlarged 

The stool, upon exammation, was unformed and large No 
parasites were found Numerous undigested starch fibers were 
discovered 'Wlien it was placed in a covered jar gas-bubbles 
formed in large quantities 

This patient sliowed a remarkable improvement upon a very 
smiple metliod of treatment Upon requcstioning, after the 
stool exammation, he stated tliat he had figured out for himself 
that he needed bran and xcgctables to keep his intestines mov- 
mg Thus he was on a nearly entirelj' starch diet We simply 
reversed tins We took away practicilly all his bread, potatoes, 
bran, and such things, and gave hun meat, eggs, gelatins, milk, 
etc His reaction was immediate and verj' favorable His dis- 
comfort stopped The evplosii e w indy stools w ere replaced by 
a single formed stool, and his weight has increased 20 pounds m 
a jear 



SDBPHRENIC INFECTION— CASES ILLUSTRATIVE OF 
THE DIFFERENT FORMS OF THIS CONDITION 

Case I Fibnnoplastic Subphremc Inflammation. 

Case n Subphremc Abscess 
Case in Subphremc Eflusion 
Case IV Metastatic Subphrenic Abscess 
Case V Subphremc Abscessi Ruptunng Through the Dia- 
phragm and Causmg Limg Abscess 
Case VI Perforated Gastric Ulcers Subphremc Abscess, 
and Pleural Abscess, 

We present here the records of 6 cases of subphremc infection, 
which fllustrate qmte completel}" nearly all the vaned phases of 
that mteresting condition They include not only cases of ab- 
scess formation m the subdiaphragmatic spaces but also a case 
of fibnnoplastic inilanunation, and a case of subphremc eflusion, 
a lesion which has hitherto not been descnbed 

The ongin of the condition is also well illustrated m this senes 
An}- mtra-abdominal infection may extend, by following the 
cleavage Imes of the pentoneal folds between loops of mtestines, 
mto the spaces betw een the hver and the diaphragm on the nght, 
and between the fundus of the stomach and the diaphragm on 
the left The most frequent cause is suppurative appendiatis 
Perforated gastnc or duodenal ulcer is the next most frequent 
cause, cholecystitis is third in frcquenc}- 

There arc 4 cases of subphremc infection ongmatmg from 
appendiatis, 1 from gall-bladder infection, and 1 from perforated 
gastnc ulcer, descnbed below- 

Infection of the subphremc spaces by extension alone is 
not the only mecianism possible, and we describe a case of 
metastatic mfcction by way of the portal vem with pnmai}* 
h\ cr abscesses and secondarv- subdiaphragmatic abscess 

The comphcations which are so frequent m the disease are 
well illustrated in Case V, which began as a suppurative ap- 
pendialis and termmalcd as a lung abscess 

XX47 
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The anatomj of the subphremc spacK should be kept care- 
full} in mind The student is ad%nsed to study the pentoneal 
reflections of the h\ er as given m his test-books of anatomy 
Barnard has dixided the spac^ below the diaphragm mto 
four mtrapentoneal and two estrapentoneal areas This classi- 
fication IS followed by most authors on the subject The hver 
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Fig 196 — Diagram of the upper abdominal ca\it\ after removal of the 
li\xr stomach and colon «ho\ving the subphremc spaces and reflection of 
the peritoneum 


IS suspended from the diaphragm b}- the falciform ligament 
whicli di\ides the general space between diaphragm and liver 
into a right and left part The pentoneum reflected from the 
under surface of tlie diaphragm spreads out from side to side 
forming tn o lateral hgaments which subdi\ ide these two primary 
areas mto four, so that w e ha\ e a right anterior mtrapentoneal, 
a nght postenor mtrapentoneal, a left anterior, and a left 
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posterior mtrapentoneal space The peritoneum spreads out 
leaving uncovered a considerable area on tlie superior surface 
of the nght lobe of the hver, tins space partiall} separated into 
two divisions bj' the top of tlie small sac of the penloncum 
constitutes Barnard’s extrapentoncal spaces — right and left 
The signs of abscess formation in one or tlic other of these 
spaces w ill differ wath tlic location of the abscess 

In recounting Uiese cases I shall not bore you with a fonnal 
tabulated chnical history and set of physical findings, but I 
will sketch the sjTnptoms, signs, and progress in tlic order in 
which they presented tliemsel\ es as clinical problems 


CASE L SDBPHRENIC INFLAMMATION 

This young lady was seen in consultation with Dr H P 
Kuhn at St Luke’s Hospital, on December 22, 1920, eleven 



Pij; 197 — Chart of Case I 


da>s after an appcndcctoni\ \t this time Iier temperature 
had taken a sudden exacerbation She also complained of pain 
along tlic nght costal border The course of the temperature 
from the time of admission through the course of her illness u 
shoun in Chart I 
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Physical examination showed some tenderness and ngidity 
o\er the nght upper abdommal quadrant 

The most marked signs, howe\er, were m the back of the 
nght chest, where there was made out an area of dulness ex- 
tendmg wdl abo^e the an^e of the scapula Breath sounds 
over this area were absent or ^ ery feeble There was no marked 
stnp of hyperresonance abo\e the upper border of the dulness 
The leukocytes at this time were 10,000 per cubic centi- 
meter 



^ISITC 0? RIGHT 
niAKSAGX 

riB^TSO-SLASTIC 
IRrUUHATIOlT 12? 
EIGHT F0S7SHZ0H 
SUB^FaREKlC SFAC2. 


SUPrJRATlVE 

APHszaiicms, 



PHYSICAL SIGHS. 

nULKESS oil 
pEFSUSSIOr. 

A3ss:?cs or 

SKSATE SOUHDS. 

IH XH2 BACK OF 
BIGHT CHEST. 


PATHOLOGIC AITATOHT Alu) teTSICAL SIGHS. 


CASE Z. 

Fig 198 


A radiograph was obtamed, herewith reproduced (Fig 199) 
It showed a high nght diaphragm and a rather mdefinite rounded 
shadow abo\ c it The lungs appeared dear 

The diagnosis rested between pleural effusion and subphremc 
abscess The ar-ray picture was not characteristic of fluid m the 
pleural cavit}-, which m the great majonty of mstances ac- 
cumulates first m the outer comer of the chest, m the % ery out- 
most supradiaphragmatic angle 

This question of the promment thoraac signs arises con- 
stantly m subphremc inflammation, and I wish to call your at- 
tention to It ^cr^ cmphaticallj WTien pus accumulates m tlie 
nght postenor inlrapcnlcncal space, which frequently occurs b\ 
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direct extension from the appendix, the route of ^^luch ina> be 
seen quite readily by consulting an anatomic \crtical section 
tlirough the trunk of the right side, it pushes tlic diaphragm 
up\\ard and flattens it out against tJie posterior clicst ^^aII 
There is also a fixation of the diaphragm \\hicli probably cau'^cs 
a partial atelectasis of the infcnor right pulmonar\ lobe, with 
consequent signs of dulncss and absence of brcatli sounck 



I ,jr 199 — Itadio^ripli of chest of Oi«e 1 


In this case the prc\ lous appendix histor} pointed *^0 strongl> 
to%\ard subphrcnic infection as against pleural effusion that it 
was decided to wait and observe the patient a few d.ij^ before 
arming at a dclinile diagm^i'* fhis was a foriiinalt decision, 
because m a few da>? the temperature returned to normal, the 
5icn*i subsided and the patient entered upon a nonnal and com- 
plete umMlc^ccnct 
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A fibnnoplastic subphreiuc inflammation not progressmg to 
pus formation has been described by Dr Roger I Lee This 
case seemed to be of this character The patient certainly had 
both signs — the temperature is one which could not have been 
mfluenced by the personal equation of the exarmner — and symp- 
toms of trouble in the upper abdomen and lower chest They 
could not ha\e been due to pus because the patient has been 
seen frequently smce the time of exammation, and has remamed 
in good health Dr Lee’s cases had nearly exactly similar 
signs and likewise reco\ ered without operation 


CASE H SUBPHRENIC ABSCESS 

This patient presents a pure l^^ie of subphremc abscess, 
one of the least complicated of an}*- m this senes He is a man 



Fig 200 — Chirt of Ca«e II Intcnal between first and second admissions 
to hospital indicated 

aged twentj-six, who was operated on by Dr H P Kuhn in 
St Luke s Hospital October 3, 1922 A suppurative appendix 
was runo\ed and a dram inserted At the tune of operation his 
Ieukoc\ te count was 14,000 I wish to call \ our attention to the 
temperature record of his first sta> m the liospital (Fig 200) The 
\ou 7—73 
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temperature never stayed continuously at nonnal, and at the 
tune of his discharge n as just a little o^ er 99° F As no phj »ical 
signs suffiaent to account for this rise of temperature could be 
found, It was asenbed to the general precedmg infection and the 
processes of repair, and he n as discharged at tlie end of ti\ o ccks 
with a closed, n ell-healed nound In the light of subsequent 
events this continued increase of temperature is important and 
mstructive 

He re-entered tlie hospital on March S, 1923, nearly five 
months after discliarge Ho tlien had a temperature of over 
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Tig 201 

100° F , and a leukocjtc count of 19,000 He s.iid that he had 
not felt •ncll since tlie operation, that he had had some chills, and 
that he had had fc\cr e\ery day He complained of continuous 
dull pain o\cr the upper right quadrant of the abdomen On 
phjsical examination, a distinct rigidity could be made out oxer 
the gall-bladder region and a macs with indistinct edges felt 
Tins mass extended scxeral fingerbreadths below tlie costal 
margin Othcn\i«c tlie ph>sical c.\amination was entirclj neg.i- 
tix c It is worth noting that there were no findings in the chest 
behind 'Jhc a-raj showed a clear thorax, the radiograph is 
reproduced (Fig 202) I submit, subject to jour ovn opinion, 
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that the nght diaphragm is not particularly high WTien ab- 
scesses form to the left of the falciform hgament little change 
occurs m the diaphragm on either side 

Incision was made over this mass The mass was foimd to 
be the left lobe of the hver pushed down, and a rolled up omentum 
adherent to hver and antenor peritoneum Beneath this a good 



Fig 202 — Radiograph of chest of Case II 


quantil> of pus was ex-acuated from the left antenor intra- 
pcntoneal space Prompt remission of temperature ensued and 
eventually complete reco\er> occurred 

This case is a sharp example of a subphrenic absc(^ pomtmg 
abdominall> This occurs when the left antenor intrapentoneal 
subphrenic space is inv ol\ ed 





LOGAX CLENDENING 


1156 


CASE in SUBPHREmC EFFUSION 

The patient, an enormously stout woman forly-se\cn \car- 
of age, was seen m consultation with Dr II S Ilickok Her 
pnnapal complaint was pain o\cr the upper right quadrant 
of the abdomen Siie had sufTered from tins for eexcral jcirs 
and had had a number of acute colics At the time of c\amina- 



L 


n* 20 ^ — RifJin;;nph of chi'll of Ill 

tion ‘^hc Infi a tcmptralurc of 99 8^ I ami a Iciikocj tt count of 

16,000 

PInsicil examination \\ is \tr\ intcrc^linj; Iliolncl of the 
nghl chc^t wa*- \tr\ rlull fnmi hclov upv ird to ljc\oml the angle 
of the ccapuli No heart ‘•oiiruls coiilfi be lu irrl i)\tr it I he 
radiograph uhirh not clear iming to the great thirJ ne-s of 
the bcKh , ^ho » a ‘-h idov h ill w i% up the right elu -t 
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A diagnosis of pleural effusion was made This wras wTong 
and the mistake is worth notmg 

A diagnostic puncture of the chest was made, but no fluid 
ob tamed So stronglj- did I feel that an effusion was present 
that I obtained permission to anesthetize the patient and made 
se\eral attempts to localize the fluid I put the needle m the 
posterior chest wall se\ eral times, with negative results Fmall}^ 
low dowm m the axiUarj- space I obtamed a sjTingeful of clear 
fluid, which contamed Ijunphocj’tes under the microscope 

Under these circumstances mj owti diagnosis was still pleural 
effusion Howe\er, Dr Hickok, the surgeon m charge of the 
case, was not commced He was certam there was a gall- 
bladder infection and he made a laparotomy incision over tlie 
gall-bladder This proved a ^er 3 ’' fortunate move because a 
gall-bladder full of pus and stones was found, with a closely 
adherent omentum, and a large amount of serous fluid beneath 
the dome of the h\er and located m the omental tolds The 
gall-bladder had not ruptured 

In this case the marked signs of dulness m the nght back 
presented a diagnostic problem which was mcorrectl}* solved 
The finding of dear fluid simply confirmed me m my mistake 
I find no reports of serous effusion in the subphrenic space in 
the literature 

CASE IV PYLEPHLEBITIS OF THE PORTAL VEIN AND SUB- 
PHRENIC ABSCESS 

The patient, a >oung man aged twenty-five, was first seen 
in office in consultation w’lth Dr H P Kuhn on ^larch S 
1921 He had come from his home, a small \Tllage about a 
hundred miles away The histoiy- is valuable 

His famil} — father, mother, and 4 brothers — were Imng 
and well His wife had died at the age of twentj’-one of pul- 
nionaiy^ tuberculosis 

He had a se\ ere suppuratn e appendiatis wTth appendectomy 
two }cars before I saw him He reported that he had constant 
drainage from the wound for a jear follow mg the operation 
Then anotlier operation was done, but the dramage contmued 
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r ig 204 — ^Temper Uiirc cinrt of C isc IV during stay in honpitnl 




The drainage at Uinci» had .1 fecal odor It usuall} v.a*i pus, 
Jjut sonictinics ^^as Wood} Ih (omplam> of little pain tveept 
occasionallj gas nimbling and c<»Iir in the abdomen lie ha^ 
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Fig. 206 — Photograph of patient (Case W) Note enlarged abdomen, «car- 
nng on skin of abdomen, and emaciation 


lost 20 pounds in weighty and has done no work any tune since 
- the original operation 

^ On ph\’sical examination the first thought was that he was 
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a very sick looking boy lie had a pallor and Uic general look 
of sepsis 

When he i\as stripped the appearance of tlic abdomen im- 
mediatelj’’ drew attention to it So remarkable was it (hat we 
had a pliotograph taken nliich is here reproduced (Fig 206) 
I he abdomen nas grcatlj enlarged, as in an ascites lliis is 



207 — RnclioKriph of chc i of C l\ 


onK famth •'lumn in the pliolop^riph Ihcrc was evidence of 
fluid in lliL abdomen I In liver roiild he fell almo‘<l at llic urn- 
lUil hv far llii rno^t slnkini: thing was the o(currcncc 
of numcroii'i ‘=cars on the in surface of the ahfhmien I hev 
had the appearance of Ji^tiile, and vhilc muik virc covered 
over, from olhcr'> could he '‘quet^ed a linn ^(nnis ilmd Ihcrc 
was an «)p^n ll'•llllou•- nppendcctomv wound 
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The temperature w as 99 6° F 

The leukocjte count was 30 000, 88 per cent were poly- 
morphonuclear neutrophils 
The fingers were dubbed 

The rest of the phj-sical examination was negative The 
heart and lungs presented no abnormal signs The urme was 
negatn e The Wassermann reaction w as negative 

The :r-ray study of a banum meal showed a low hepatic 
flexure due to the enlargement of the liver 

The radiograph of tlie chest (Fig 207) is herewith repro- 
duced It showed a high nght diaphragm, and a thoraac 
caiity dear sa\e for some curious mottled shadows which have 
neier been explained 

A diagnosis of subphremc abscess was made 
A laparotomj’ was done and over a pmt of thick pus drained 
from the right antenor and postenor mtrapentoneal subphremc 
space The Iner was found enormously enlarged No other 
findings were noted at operation except the extensive adhesions 
The patient died two weeks after operation of lobar pneu- 
monia 

At autopsj' the li\er was foimd to be nddled with small 
abscesses The abscess caMties w ere filled wnth a cheesy* thick 
pus from winch stapM lococci were cultured Under the micro- 
scope the}’ were seen to be almost alwa}*s m relation to a portal 
\enule The portal vein was filled with a dark sandy thrombus 
The right lung was the seat of a hemorrhagic pneumomtis The 
fistula! on the skin surface of the abdomen were superfiaal 
Tins IS an example of metastatic subphremc abscess The 
appendiatis had initiated a septic portal pylephlebitis which 
deposited septic matcnal m the substance of the hver One 
of the abscesses under the capsule of the dome of the hver 
probabh ruptured, infecting the subphremc space 

CASE V RUPTURED SUBPHRENIC ABSCESS 

(This case is reported through the courtesy of Dr P T* 
Bohan and Dr A E Hertzler on whose ser\nces at the Bell 
Memonal Hospital of the UnucrsiU of Kansas, it occurred) 
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The histoiy of tins patient is very long and complex, onlj 
a summary is proper m this place 

A male, aged forty-two, entered Bell Alemorial Hospital 
September 13, 1922 IIis disability dated from 1915, when he 
had an appcndiatis The appendix was not removed until 
July, 1919 No drainage w'as put in at tlie original operation, 
but mne daj's later the wound was opened and a quantitj of 
pus evacuated The wound drained for two montlis Hie 
patient, did not leave tlie hospital until October lie was told 



he had contracted tj^phoid fe\cr in the hospital When he 
went home he was coughing and axpcctorating quarftitics of 
tlifck foul pus In June, 1920 he was sent to New Mexico, 
witli a diagnosis of pulmonary tuberculosis While in a sani- 
tarium there attempts were made to find fluid in the chest 
lie has consulted a.inous clinics and diagnosticians, but no 
correct or definite diagnosis has been made 

At present he complains most of the cough and expecto- 
ration nacr> two or three wccls the right side of the clicst 
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Trill get to feding full, and finally lie ndll cou^ up a great load 
of pus for a fevr daj’S, and then things mil subside 

Physical Examtnaiton — ^The temperature record for a feir 
da 3 ’s m the hospital is reproduced 

The nght thorax is markedly contracted and does not move 
•with respiration 

The nght diest has marked dulness m the axilla There 
are crepitant rales m the nght axilla The breath sounds over 
the n^t chest are distant The ej^iration is prolonged, the 
whispered voice feeblj' transnutted 
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PATHOLOGIC AEATOm' AES PHTSICAL SIGHS. 


CASS T. 

Fig 209 


5/ood— Red cells, 5,329,000 Hemoglobm 90 \^Tute cells 

10,800, 74 per cent poljTnorphonuclear neutrophils 
Urine — ^Xo abnormal findmgs 
Sputum — ^No tuberde bacilh 

Radiograph of chest (Fig 210) The nght chest is the site 
of extensne retraction of the chest i\all and infiltration of 
the lung 

Operation, local ancsdiesia, April 4, 1922, by Dr A E 
Hcrtzlcr Incision made m axillar} hne The pleura was thick 
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niul ndhcicnt A ncullo n'.uliul pus in (lit' stihpliniiit spue, 
and di.nn.ii't' was iiisliliitcd 

hitl)plii(.nic ab'ttss ficqiicnil} iiiptiircs tliroiigli (In. dm 
plira{'ni iind lliroiij'li lliu ])Iciir.i, t.iiisinj' Linp^cin.t of (lie pltiir.d 
cavi(j and hing abscess J Iiave lecoids of 2 odier easts, one 
heen at aii(ops), in wliitli an appendiral abstess btiirontd i(s 



I 2in ---K ulu^ r ipli «f rlu t nf ( i*j V Ni»|r fitnction of riln on 
riik, mid cxidcncc'i of cxtrn^tM iiilnttioriclr Irinnrnnntlon 


"w.tj un<l<r tlu cluplirumi thru lhnni|»h llu clMplinpm 
Itinp u MH , lifrillv nipitiiinp into .1 Itronditi^ 

)( Is iiistriK till th.it th( iliipno in thii c.i < ^ «r> *0 fre 
queutK lui ul liN <nin|ulml iumi lliis lo cmphv>i 7 o 

the hilt tint Mihphrcnic ih n s and its coinplu ittons dc 
ninri nmndn ttmn from thoprofc'^ Kin 
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CASE YL RUPTURED GASTRIC ULCER 

This IS a remarkable and mstructive case 
I first saw this patient m 1911 She was the victim of a 
mantal S}T)hihtic infection, and had a neglected gumma of the 
left tibia, ^^hlch had broken through the skin and was dis- 
chargmg necrotic matenal On large doses of lodids and mer- 
cury she sho\Ned only shght improvement, and as she msisted 
on gettmg about, a pathologic fracture resulted and the leg 
had to be amputated After this I lost sight of her until ten 
years later, October, 1921, I was called to see her agam, and 
found her complammg of shortness of breath and swellmg of 
the abdomen The pulse was rapid, though regular, there was 
e\ndence of asates, and of flmd m the back of the left chest 
With the old histon^ of q^hihs m mind the diagnosis was either 
myocardial failure or luetic hepatitis, and she was placed m a 
hospital, upon digitalis, the lodids, and tappmg 

Paracentesis abdonimis resulted in the withdrawal of some 
serous fluid with fibnnous flakes rather conspicuous m it The 
three tappmgs which were made did not, however, reduce the 
size of the abdomen to any appreaable extent The last tappmg 
was nearly a complete failure Thoracentesis also removed a 
considerable quantity of serous flmd 

The patient became dissatisfied with progress, left the hos- 
pital, and employed another medical attendant Quite by ac- 
adent I learned the final outcome of the case 

About two months after I saw her last she entered the City 
Hospital My colleague on ser\ace there, Dr Harrj’' Jones, 
haMng obtamed the histor 3 ^ of my attendance, kmdly gave me 
the later historj of the case The patient died m the City 
Hospital December, 1921, and at autopsy a perforated gastric 
ulcer was found with abscess in the lesser peritoneal caMty 
rupturing through tlie diaphragm and causmg emp} ema of the 
left pleural ca\ity No history of ulcer or of the perforation 
had ever been obtamed during life 
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DISCUSSION 

Subplircnic jnfccdon be ^impeded ^\]lcnc^cr a 

purntivc appendicitis is followed by an iinsatisfaclorj pcnml 
of convalescence, wi|]i c\ idcnccs— fever and IcuLocylosis— of 
infection not olhcn\i‘;c explained Its occurrciuc is not in- 
frequent, and diagnosis is inis«^cd with great regularity Karlj 
and accurate diagnosis is all the more important in tliat serious 
complications may ensue 'ilie abscess may rupture through 
the diaphragm into the thorax and cause empyema and lung 
abscess 

The symptoms are usually x ague— weakness, fatignic, Joss of 
weight, fever, rarely chills, and unlocali/cd upper abdominal 
pain arc about all in tlic uncomplicated eases 

I'Jic signs may be of tw o general sorts, abdominal and tlioracic, 
depending upon the anatomic location of the abscess On the 
right side, wJnch is the usual site, llio abscess w’lll point either 
abdominally m front at the right upper inner abdominal quad- 
rant, or in tJic nglil lower thorax behind 

llic abdominal signs arc tho*;e of anj mlra-abdominal in- 
fection — rigidilj, tenderness, Icukocj losis, etc The thoraac 
signs arc due to iJie accumulation of an abscess in the posterior 
and anterior right intrapcritonc.il subplirenu si).ice,pubhmg the 
diaphragm up, wdiich can occur to an astomsiung height, flatten- 
ing the diaphragm out against the posterior tJioracic wall, caus- 
ing dulness and the absence of breath sounds 

Pleural (fTiibion is the condition which must be* dilTtrentialed 
most frcqiicntl) from subplircnic allseed's Io(J.wood stUei, 
in a difTcrenli.al table, (hat the two di«:ta‘’e» c in be di ^tmgiiiihed 
because pleunsx with effusion is more coinnion hillowing in- 
fluenza or pneumonia, that it cause* npa! re ()iratiofi. ih.at 
the temperature is not of (lit eliurcli st((ple l\pe, (hat (lie 
level of duliit-s change^ on change of posilion of the piticnt, 
(hat the huart is frequently di* placed, and (hat dt pnta and 
ejanosi*; arc common I regret that in mj tvp* ru nci the miller 
is not simple Pleural tflusnni, of (lit Ijpc cau*'mg diagnostic 
doubt, IS t\ni a ''Cqiitl of intlucn or |mciimonia, it ^tldorn or 
never change- llu re-jnralion umiiIK bnng lubtruiloii, in 
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ongin, it do^ cause a low morning and high, evemng tempera- 
ture, the level of dulness never changes m uncomphcated (t e , 
non-pneumothorax) cases of pleural effusion on change of position 
of the patient, the heart is sddom displaced, dyspnea is rare, 
and cyanosis ahnost unknown The very pomts which make 
the diagnosis so puzzhng are that, m both diseases there occurs 
dulness with absence of breath sounds over the back of the 
chest, without previous history of thoraac disease, with a septic 
type of fever, with no change of position of the levd of dulness 
on change of position of the patient In differential diagnosis 
the histor}’' is important, the connection of events from the ongroal 
appendiatis or other mtra-abdommal infection is usually dear. 
The radiograph shows a sharper lev^d of the diaphragm than will 
occur m any type of pleural effusion Perhaps the most val- 
uable differential diagnostic method of all is the exploratory 
needimg of the chest 
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CLINIC OF DR HARRY C BERGER 


Children's ^Iercy Hospital 


A CASE OF PURPURA HiEMORRHAGICA— TRANSMISSION 
OF HORSE SENSITIZATION OF DONOR BY WHOLE 
BLOOD INJECTION— RAPIDITY OF ABSORPTION 

The use of normal salme and glucose solution hypodermically, 
mtramuscularly, intrapentoneally, and directl}** mto the blood- 
stream has become a well recognized and fanuhar therapeutic 
measure, for vanous conditions ansmg m pediatnc practice, 
such as the dehydration m prolonged vonutmg, aadosis, maras- 
mus, septicemia, etc , as well as m surgical shock and mdications 
of this type 

This I am more and more frequently supplementmg with 
mtramuscular mjections of whole blood m marasmic and septic 
infants, though I do not yet subscribe to the practice of usmg 
whole blood intrapentoneally for this purpose Blood used in 
this way has not been submitted to tests for ty^ie, the soxmg 
of this time and mconvemence bemg considered one of the ad- 
vantages of gi\’mg blood mtramuscularly” rather than mtra- 
\ enously 

If the donor is of the patient^s immediate family, or if he 
is clinically free from infection and has a negative Wassennann 
reaction, he is considered satisfactory” 

Many such mjections of whole human blood have been done 
witli no complications or objectionable results havmg arisen 

The case I want to present now, however, shows that even 
this simple procedure may’' be attended by results which are 
highly” objectionable, cspeaally if they should persist and be- 
come permanent 

It also shows the rapidity with which fluids begm to be 
absorbed when gi\en mtramuscularly 

\0U 7 — 74 XI 69 
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Arlifiaal protein scnsiiizalion m the luuiian, «?udi a*? we 
commonly produce m our laboralorj animals, is still a mailer 
for some discussion WhcUicr a sensitization in one individual 
can be directly transmitted to another by blood lran*;fii*;ion I 
bclic\c has been held as a moot question \n mleresting ease 
of Uiis tjT^c was reported by M A Ramirez, in 1919 * In the 
ease I wish to present it would seem tliat at least a Icmporarj' 
sensitization to horse-serum was cfTected by this procedure 

My own family liislorj, so far as I am able to determine on 
careful inquiry", jields no history of asllnn'i, eczema, or other 
CMdcnt allergic manifestation During my “teens'' I was fre- 
quently about horses without at anj time cxj)cncncing the 
slightest disturbance In more recent jears, however, I find 
that horse-senim gives me a severe reaction, and the dander 
from the horse precipitates an attack of asthma 

Case I — Johnnie W aged eighteen months was brought to 
the Children's Mercy Hospital on Ma) 6th from a small town 
m Nebraska accompanied only by a friend of the family, with 
the following meager historj 

Faiuily llistory — Father, mother, and 3 older children liv- 
ing and well Xo deaths Xo miscarriages No known tu- 
berculosis or other disease in the family 

Personal History — Unknown 

Pa^t JIislor\ — lias had no severe illness and no contagion, 
except smallpox some time ago, exact dale unknown 

Prtscnl Illness — \bout a v\eck before entrance to the hos- 
pital the hands and feet began to swell, and sugar was siid to 
be present m the unne 

Pl\sciil Jjciiihtualw} — ^"Jemperature, lOP F, pulse, 120, 
rC'^piration, 35, v\cighl, 19 pounds, 6j ounces, fairh well de- 
veloped, poorlv nourished, somewhat rachitic, white, male chiM, 
paslx complexion, eves normal, ears nonnal, tongue coitcd, 
tonsiN large , crjiilic, red, !)Ut free from exudate, no adcnoji iilij , 
heart normal in size and positi{»n, no munnur-* heard, lungs 

* Ibf rr/ V Mn- z’ \«*f rri Folio np n!o*vI Fnn^^fi ^ n 
Jo; r \ , 73, 9£ t, Srf 27, 1919 
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normal, abdomen, no tenderness, no muscle spasm nor masses 
palpated, li\ er and spleen not palpable, extremities, no deformity’', 
reflexes normal, right hand swollen, left hand and forearm 
swollen, painful, and shghtly bluish discoloration m spots, nght 
foot, blue discoloration median side of foot, some edema, left foot, 
more edema than n^t, but no discoloration of skm 

Inside of left aunde upper half is purphsh red, no swellmg, 
otherwise, slcm is negative except for general pasty appearance 
WTute blood-ceU count, 19,000 Hemoglobm, SO per cent 
Differential cell count Polymorphonudear, 68 per cent , large 
mononudear, 12 per cent , small mononudear, 20 per cent. 
TJnne — ^amber dear aad, specific g^a^nty 1010, albumm negative, 
sugar negati\e, no pus or red blood-cdls present Negative 
for occult blood Nose and throat, culture negative for diph- 
theria a;-Ray report *^Mdence of rachitic changes mvolvmg 
long bones, manifested by flaring of shaft at epiph}^eal hue and 
defimte thickemng at this pomt No other changes to note ” 
May 7th Stools very dark brown Temperature 102® F 
No change m general condition Stools diow a positive guaiac 
reaction Horse-serum, 20 c c , given mtramuscularly Throat 
treated with silver mtrate, 10 per cent. 

May 8th Stools blood stamed Hemorrhagic area nght 
aunde larger Large hemorrhagic area over nght knee cap 
Swdhng of hands and feet less marked Temperature 102® F 
hlay 9th Stools blood}’’ (considerable bnght red blood) 
Hemorrhagic area m nght aunde extendmg WTiole of tip of 
nose hemorrhagic Also many ecchymotic spots on dorsal sur- 
face of nght hand Swdhng of extremities has not mcreased 
Heart normal, 20 c c horse-serum given Temperature 99® F 
May 10th No fresh hemorrhagic areas Child seems stronger 
Stools show less blood Temperature 98® F , 20 cc horse-serum 
gi\en mtramuscularly Unne — straw color, alkahne, specific 
gra\-it}' 1030, albumm negati\e, sugar negati\e, no pus or red 
blood-cells in sediment 

May 11th Stools good Temperature 99® F Appetite 
better General condition impro\nng, 10 cc antistreptococac 
serum gi\en 
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May 12th During the night a hemorrhagic area 5 inches m 
diameter developed about the umbilicus A few small red spots 
bordenng this area appear as though they might have been small 
wheals Large hemorrhagic area on right knee No scrum 
given 

May 13tli Hands and feet badly swollen again Palms of 
hands show a dark blue discoloration Area over right knee 
and abdomen larger and a new hemorrhagic area has developed 
over the left knee Heart normal Does not take feedings at 
all well 6 30 p at Hemorrhagic area over abdomen is mucli 
larger this evenmg and seems deeper, 20 c c antistreptococcic 
serum w^as given mtramuscularly 

May 14th I asked Dr Dwyer to see this child and he agreed 
wnth the diagnosis of puxpura hicmorrhagica, and also tliat whole 
blood seemed essential smee the normal horse-scrum and anti- 
streptococcus serum had failed to arrest hemorrhage, there 
havmg been 80 c c of normal horse-serum and 30 c c of anti- 
streptococcic serum given The duld’s fnend had returned 
home and there was no available donor, so I volunteered to give 
a small quantity of blood Having been Wassermann tested 
it seemed this would be wholly acceptable 

At 1 p M 35 c c of my blood was taken up m a syringe and 
injection into the musdes of tJie diild^s thigh was started Con- 
siderable force was exerted on the plunger to empty the syringe as 
quickly as possible In a few seconds, when approximately one- 
third of tlie blood had been mjected, a most extreme urticarial 
reaction took place B}'’ tJie time tlie whole amount of blood had 
been given huge wheals covered the entire bod^ surface No- 
where on tlie face, neck, trunk, or extremities was there a square 
mch of body surface free from this reaction, which m some parts 
showed a tremendous elevation above tlie general skm level 
The mucous membranes of tlie moutli and eyes were free from 
swelling There was slight dyspnea, and a hypodermic dose of 
adrenalin was prepared, but it was not required for respiratory 
diincult} 

6 30 p M Onlv small scattered wheals remain, particularly 
over trunk Less swelling of hands and feet tlian jesterday 
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Deep hemorrhagic areas right hand, ri^t foot, both knees, and 
abdomen remam, and man}* fine ecchymotic giots are scattered 
over the abdomen and chest ^tistreptococdc serum, 28 c c., 
was given mtramuscularly with moderate increase m urticanal 
reaction 

May 15th Stools are good, riiowing, however, a trace of 
blood at times Takes feedmgs wdl Temperature normal 
Xo fresh hemorrhagic areas 

May 16th General condibon impro\Tng Small amount of 
edema of scalp No further hemorrhage 

May ISth No edema of scalp Hands and feet practically 
no sadhng No further hemorrhage Appetite good Wants 
to sit up m bed Seems much better 

May 19th. “High calonc diet” and cod-hver oil started 
May 21st Small ecchymofac spots appeared on both feet, 
20 c c horse-serum gl^ en A se\ ere urticana resulted, however, 
this is not nearlj’ so severe as on May 14th when blood was 
giien 

^lay 22d No change Horse-serum, 20 c c , was given with 
agg^a^'atlon of urticaria, which is quite sei’ere 

ilay 23d Few hemorrhagic spots appeared on left leg 
May 24th. Starting to play and smile, 20 c c horse-serum 
gi\en, with urticana resulting 

Sla)* 2Sth No hemorrhagic areas to be found Child seems 
normal m c\ ery way except for malnutntion This has 
now apparently entirelj recovered 

The explosn e reaction m this child instantly upon recenung 
a small quantitj* of my blood, following the repeated mjections 
of horse-serum, a part of which was apparentlj' stored m his 
tissues, would seem to show that a part of mj’ sensitization to 
horse-serum was immediately transferred to hitn m my blood, 
for the time being at least The rapiditi of the absorption and 
reaction seemed quite remarkable A portion of my blood 
must ha%e been absorbed immediately to produce this reaction. 
Considermg the large cahber of the needle it is most unlikel}’ 
that an} of m} blood could unmtcntionally ha\ e been injected 
mto a blood-\csseI It seems to me to show ^ely mcely the 
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rapidity with which absoiption can take place from mjections 
mto muscular tissue 

The next mjection of horse-serum, eight days after the 
blood was taken, with rather severe urticaria, shows tliat the 
sensitization still remamed, but probably m a lesser degree 
Subsequent mjections also produced an urticana 

■Whether this condibon will remam permanently is prob- 
lematic 

I have on three other occasions been the donor of small 
amounts of blood to children In none of these cases had horse- 
serum been given previously or subsequently to the blood in- 
jection, and no reaction occurred. 



A CASE OF HIRSCHSPRUNG’S DISEASE UNUSUAL 
METHOD OF MANAGEMENT 

Tse nest case I want to present has been of considerable 
interest to me, because of the response we have had to an im- 
usual method of management 

This boy, bom August 22, 1918, first presented himself m 
the Out-patient Department of this hospital November 19, 1920 
with the followmg stoij’ 

Complaint — Bowel trouble 

Family History — ^Mother is not strong Father hvmg and 
wdl One sister h\Tng and wdl No deaths No miscarnages 
No histoiy’ of any tuberculosis or other disease m the family 

Past Sstoiy — ^Bom at full term — ^normal dehvery — birth 
weight unknown — breast fed till on general diet Has had no 
contagion except influenza 

Past Illness — WTien the baby was bom the mother noticed a 
“puffing out” just below the nbs, more marked on the left side, and 
remarked about this to her doctor The child is verj’* constipated 
The bowels sometimes have not moved for a period of seven 
daj’s This is not relieved by castor oil or enemata Diarrhea 
alternates with this se\ere constipation At times vomits and 
complains of pam m the stomach 

At this time the Out-patient ph^’siaan who saw him re- 
corded ‘Tinlarged pendulous abdomen Question of Bbrsch- 
spmng’s disease Desire a>ray exammation of mtestmal tract.” 

He did not return agam until May 2, 1923, and I find no 
soaal service note for this penod 

At this time he neighed 39 pounds, temperature 99 4° F. 
There has been no impro\ement except for a short tune, when 
recehing massages Diet has been mainl}’’ of milk, eggs, and 
bread Distention is more marked m the evemng There is 
considerable gas, bowels mo\e oiil\ with enemata Stools are 
then foam\ , dark green, and of a foul odor At this time ph}^ical 
findmgs were essentially as on admission to the hospital Thera- 
peutic measures w ere ad\ised, but not followed out 
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August 29, 192.3 the clnld was .ift.uii hroughl (0 the Out- 
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patient Dcpirtnunl, aiul the mntlur \\as pcrsu«ir|ul to have the 
child ndmittui to the hospit i1 
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WTien I saw him I found a fairly well-nounshed and de- 
veloped white male child Weight 39| pounds Temperature 
normal Color rather sallow:, mucous membranes good colon 
Eyes, ears, mouth, and throat normal No superficial adenop- 
athj Musde tone fair Heart and lungs normal The ab- 
domen was enormously distended, to such a degree that satis- 






Fig 215 — Plate showing x ra\ of sigmoid after bnnum meal — August 29th 

factor} palpation ^\as impossible (Figs 211 212) The attempt 
at palpation set up a marked peristalsis and the intestine stood 
out through a modcratel} thick abdominal wall dnidmg the ab- 
domen into tw o parts The furrow thus formed w as considerably 
over an mch m deptli and extended in a line drawn from the nght 
nipple to the left anterior superior spine of the ihum This mam- 
tamed Its position for a considerable time and could for man} da}"s 
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afterward be produced at will At times a hard, very irregular 
mass about tlie size of my Uiumb could be felt at the upper end 
of this depression Tlic surgeons agreed mth me that this was 
probably a mass of fecal matter 

Rectal examination disclosed, with the linger inserted slightly 
more than 2 mdies, a structure sliclvmg out into tlie rectum, 
which felt like scar tissue under tension However, it did not 
seem extensive enough to produce any degree of obstruction, 
othenvise rectal examination was negative 
Genitalia normal 
Extremities normal 
Reflexes normal 

NoUiing remarkable in laboratory findings 
rr-Ray after barium meal showed the upper intestinal tract 
to be normal 

Figure 213 following a barium enema shows nicely the posi- 
tion and extent of tlie sigmoid It also explains the production of 
the transverse furrow’' mentioned in the physical findings 

Figure 214 was made five da 3 ^s after Fig 213 No addi- 
tional barium having been given, this being tlic retention over 
tins period of the previous enema 

What arc the outstanding points in this case? 

In tlic history 

First Ihis child has always been \cry constipated, going 
at times as long as d week wutliout a bowel movement 

Second Large doses of castor oil failed to produce a stool, 
sometimes even an enema failed to do so 

7 hird Intcnnittcntly tliere was a diarrhea for a time 
Fourth There was considerable gas and the stools were 
foul, dark green, and foamy 

Fifth Vomiting and abdominal pam at times 
Sixth T he mother noted a bulging out of the abdomen more 
marked on tlic left side in carl^' infanc> 

Phj'sical findings 

First A fairly well-developed and rather w cll-nounshcd 
cliild 

Second The extreme K large protruding abdomen 
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Third The tremendous peristaltic action Tvith the formation 
of the groove before mentioned 

Fourth* The mtrarectal structure fdt on digital examina- 
tion. 

Fifth* The large, redundant sigmoid seen m the rc-ray plate 
following barium enema 



Fig 214 — plate shownng: r ra\ made September 3d no further banum 
having been given This sho\^ s the retention present following banum enema 
gi\ cn August 29th 

This condition ma\ be congenital (Hirschsprung’s disease) 
or acquired If acquired it maj be due to a continual abuse of 
the intestinal structure from chrome indigestion, particularly 
of the carbohj drates, or a weakening of the musculature of the 
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intcsUonal ^\all as a part of .i general muscul.ir nenkness found 
in such conditions as rickets, or due to a partial ohslruction of 
tJic lower bowel (Such a case I saw sonic time ago, where the 
stricture nould not admit .t French No 16 catheler, and on 
operation a small pan of plum pits, buttons, pennies, wire 



Pig 215 — Phil utin iintiiidi iti.l> iftir Inriuni iriLiin Oclolnr 22(1, 
Bhouing the reduction in tin lumen of the sigmoid Note tint barium fills 
the tnnsicrsc colon 


staples, etc , was rteotertd ) I lit fact tint the sMiiptoms in this 
child were noltd In tilt mother sirut tarl> infancj', and that 
she abo noltd wliat slie dtscrilit'. as .i ‘‘puflliig out of tht ab- 
domen, mort marked on tht left suit” since this early time, 
and the fact tint he is quite well nourished, witli tht fact that 
he has no lower Iiowtl olnlriution plates him definitel} in the 
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dass of a congenital dilatation of the colon or Hirschsprung^s 
disease 

WTiat are v,e doing for this child? 

Upon consultation \nth the surgeons it was agreed that 
medical treatment should be given a tnal A large saline cathartic 
was given, with no result Repeated high imgations with a 
rectal tube ga\e better results The orthopedists were con- 
sulted and an elastic bmder was made by a local supply house 
This gave so little support and caused so much local irritation 
that it was abandoned after the third day of its use Owmg 
to the absence of our regular masseuse, massage has been used 
rather indifferently 

He was started on a soft general diet with carbohydrates 
restncted as much as was practical 

On August 31st he was started on pituitnn (bulk package) 10 
drops by mouth four times daffy This was mcreased to 12 
drops four times a day on September 7th 

Rectal dflatation everj” alternate day was also started 
August 31st We are not dilatmg so frequentl}’- now but are 
dilatmg 3 fingerbreadths, with no incontmence of feces There 
is still considerable tendency toward constipation which re- 
quires enemata at mter\ als 

I consider him still verj’^ far from well, but you will not 
find it difficult to judge the improvement by comparing his 
present appearance with the picture made m the second week 
of his treatment, or by companng the v-ray of his banum enema 
made toda\ (Fig 215) with these plates made on admission 

The progress made I attnbute to 

1 Rectal dilatation 

2 Diet 

3 Pitmtnn 

4 Enemata 
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THE CARE OF PREMATURE TWINS AND TRIPLETS 

The speaker wishes to present this mommg the wd^t 
charts of two sets of twins and one of tnplets, the former imder 
hospital ob 5 er\ ation for a portion of the time and later in the 
home, the latter entirel)’' in the home These infants represent 
the hopeful cases of prematunty, as they were ah above 3 
poimds at birth, and with one exception were soon vigorous 
enough to nurse, swallow, or retain all of their food in whatever 
manner it was given With the apphcation of external heat 
there was no difficult" in keeping thdr bod}*" temperature at 
a uniforml}' normal degree 

These twins, Eleanor and Susanne, were bom six weds 
before their ejected time Eleanor wdghed 3 poimds, 15 
ounces, had a ph}siolog^c loss of 2f ounces at the fourth day, 
regamed her birth wdght at the twelfth day, and wd^ed 
4 poimds, 1\ ounces on the fourteenth day She was able to 
nurse her mother on the third day, before and after which time 
she was fed, with a dropper, tube, or Breck feeder, diluted or 
whole milk from wet nurses in measured amounts suitable to 
her needs and tolerance As the wet nurses had not had W^asser- 
mann tests all milk from such donors was boQed for five mmutes 
without any evidence of injurious efiect upon the infant Such 
boiled m3k was used for sev eral months 

Susanne weighed 3 pounds, 7^ ounces, was not so vigorous, 
cried feebly, had difficulty m swallowmg, and was fed with a 
Breck feeder attached to a catheter Her physiologic loss was 
so httle as to be measured with difficulty i ounce at the third 
day, regainmg her birth weight on the fifth daj^, weighing 3 
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pounds, 10 ounces on the fourteenth day She was unable to 
nurse at one w eek followong, which tune she was fed boiled milk 
from wet nurses m suitable complemental amounts 
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Fig 216 


Both of llxese infants were fed regularly from the first day, 
every tv\^o hours in the day and every three hours at night, 
their tolerance and ability to take measured amounts and their 
daily gam were the guides to feeding 

Chart Z T » t 11 

Eleoaor Breast lUlk Estlreiy Sviaeae 



Dunng the next six necks Eleanor gamed 2 pounds, 6 ounces, 
at the end of nbicli she was lakmg 23 ounces m twenty-four 
hours, 460 calorics, a quotient of 70 per pound 
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During an equal penod Susanne gained an identical amount, 
weighing 5 pounds, 15 i ounces at two months of age Her 
quotient was somewhat higher throughout, reachmg 76 per 
pound at two months 

It IS probable that both mfants would have thnved well 
on less mllU and that other premature infants of the same weight 
might show digestive disturbances on so large an amount of 
food Furthermore^ the milk was not measured until after 
boihng, so that it was shghtly more concentrated than normal 
breast milk Dunng this penod both infants were given cod- 
In er oil 5 to 10 drops three times daily 
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Fig 218 — Weight curves for the third to sixth months 


Bernard S and BjTon S were premature one month, their 
actual bu-th weight not known The\ came under my obser\'a- 
Uon when three months of age, ha^•mg been fed condensed Tnill- 
without any gam for the prcAuous two weeks, their stools had 
been drj and crumbling, rancid m odor 

Bernard gamed 4 pounds m the next three months on boiled 
whole milk-barley-malt-sugar dilutions He received egg yolk 
and orange juice dunng this penod and was kept much of the 
tmie m the open air and sunshme 

BjTon’s weight ran parallel to his brother’s contmuousU, 
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utilizing and tolerating identical amounts of food iihose value 
increased from 364 to 634 calorics daily (45 to 60 per pound) 
These tnplets, Nora, Wilma, and Ralph, nere born witliin 
two weeks of their expected tune, had birth weights of 6, 5, and 
5 pounds When seen by me at one montli of age Uicy w cjghcd 
6| pounds, S pounds, 6 ounces, 4 pounds, 4 ounces, and had 
been fed on condensed milk When asked if she had tried to 
nurse the babies tlie motlier rephed that as she had not enough 
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milk for them all, she had discontmued trying to nurse any of 
tliem The smallest and feeblest, the boy, was put to the breast 
and for two montlis succeeded in getUng a small amount It 
IS a common occurrence for a motlier to nurse the stronger of 
twms and put Uie weaker one, or “runt,” on tlic bottle, because 
of the impression that lie has no chance anj-iiay Obviously 
both should be nursed, and any preference should be toward 
the weaker infant 
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The course of these tnplets was uniform and without m- 
adence Feeding directions were carefully and mtelhgently 
obeyed by the mother without the assistance of a nurse Simple 
whole milk dilutions were mcreased from tune to tune At 
four months of age their energy quotient was still high, from 
59 to 65 per pound Wilma, who at the age of one month had 
a handicap of 1 poimd, weighed exactly the same at six months 
as her sister, while Ralph with a handicap of 2 pounds at one 
month, weighed 16 pounds at six months, a tnfle over the weight 
of the guls 


DISCUSSION 

There has been marked improvement m the knowledge and 
care of premature infants in recent years The recent work of 
Talbot and co-workers^ on the basal metabolism of prematurity 
shows that the metabolism of the premature is lower for three 
months than that of the full-term infant Because of lack of 
exercise, lower total heat production, absence of subcutaneous 
fat, mabihty to take the higher amoimts of food requued 
to replace the loss of heat — ^these factors make a handicap 
which only the stronger and better cared for infan ts can over- 
come 

It IS necessary then to protect the child by sufficient external 
heat This is best obtamed m a warm room which is more 
difficult to obtam in the wmter months Overheating and lack 
of suffiaent ventilation are the objections to most of the m- 
cubators which have been devised and most of which have been 
discarded for the warmed room or the simple basket heated by 
bottles or pads It is sddom that the atmosphere needs to be 
abo\e 90® F 

A minimum of handhng m the early da)rs is essential for the 
''cakhng, espeaaHy the infant weighing less than 3 pounds 
Comenience of feedmg and the toilet of the child should be 
included m the arrangement of the bed Avoidance of infection 
IS necessary, but exposure is common, espeaally because of the 

* Talbot, F B , Sisson, W R., Monart> , M E , Dairy mpic, A J Amer 
Jour Dis CMd , vol 26, 29, Jul>, 1923 
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curiosity niiinifcstcd toward tiicsc liiij infaiiti, by iiilcrcbtcd 
relatives, friends, and others 

Cjanosis occurs as a disquieting SJ^nploln in the less mature 
infants For tins reason it is well to ha\c at hand an oxAgen 
apparatus as suggested recently b}' Fakwin * 

Inability to nurse because of weakness, drowsmc'>s, diOiciilty 
in swallow'ing, vomiting, embarrassment of respiration and oc- 
currence of cyanosis from overdistention of llic stomach and' 
bowels, impossibility of securing breast milk— -all these are 
factors wdiich make up the hazards for the premature infant 
Breast milk in Uic markedly immature cases is an essential 
1 his may be obtained by expression from the motiier or other 
donor, and, as suggested by tlic speaker, ma> be boiled if tlie 
liealtli of Uie w et nurse is not know’n 'J lie mother’s breasts should 
bo stimulated by expression and suckling by a vigorous infant 
so as to conserve tlio secretion until the time that the premature 
can nurse 

As a suggestion for the amount of breast milk needed as a 
basis tlie following figures are given 

Breast milk, 54 to 67 calories per pound of body weight m 
order to gain Infants at fourteen days, weighing from 3 to 5 
pounds, to gain daily Mo J ounce need breast milk 4 to 6 ouiucs 
Bifants at tw'cnty-one days need breast milk 5 to 7 ounces In- 
fants at twenty eight days need breast milk 5 to S ounces In- 
fants at (Jiirty-fivc to suxty-three days need breast milk 6 to 10 
ounces 

'IJicse arc minimum amounts If more is axailabk and well 
tolerated, the daily quantity will exceed this 

In tlie first few' days diluted milk maj be gixen, but it seems 
wise to give milk undiluted at the earliest jicriod jiossiblc be- 
cause of the urgent food rcquircmciiLs 'I he intcrcal of feeding 
IS at two hours or thereabouts until the child can take larger 
amounts at a time, when the night feedings can be sjiaced wider, 
axoiding at all tunes cxccssne h indhng .ind disturbance 

Artificial feeiling may be unaxoidable in eertaiu instances 

' Ihkum, llarrj Ox>scn Tlipr-ip> in Prennture Bibies Mth Anoxemia, 
Amcr Jour ChiM , x\%, 157, 1^2^ 
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Peptonized fomnilas, such as suggested by Hess^ m the use of 
chymogen milk, will be successfully used m the stronger infants 
Because of the fact that premature infants are potentially 
if not actively rachitic, the administration of cod-hver oil and 
egg yolk IS of theoretic and practical benefit at the earhest age 
tolerated Wlien begun a few drops at a time it is possible to 
maease it to the necessary amounts 

^ Hess, Julius H Prmaples and Practice of Infant Feeding, 98 , 1922 




CLINIC OF DR DA^^ION WALTHALL 


Bell ^Iemorial Hospital, Uni\xrsit\ of Kansas 


A CASE OF TETANUS, WITH RECOVERY 

Tetanus, usually a rather rare mfection m childhood, does, 
howe\er, occur In text-books this infection is accredited to 
the nevrbom, but in our present-da}^ aseptic technic of obstetncs 
It practically never occurs In the past two 3 ’ears 4 cases of 
tetanus have come in to our dime The youngest was twenty- 
one months and the oldest fourteen years In all of these cases 
the tetanus infection was secondaiy to a pnmai}’' acadent In 
one the infection followed an automobile acadent m which the 
tibia was crushed and the musdes of the upper and lower leg 
were badly lacerated This case recovered, and was reported 
by Sulzbacher m the ^ledical Record, May 7, 1920 The other 
3 cases were puncture wounds, 2 of which were nails, and the 
third was glass Of these, 2 died and the other is the case bemg 
J^orted here which made a very mterestmg reco\ ery 
History —Earl Ward, Record No 11,169 
A white boy mne j^'ears of age came to the hospital August 
19, 1921 from central Kansas The histor}' of the family was 
normal. In the past the patient had had the measles, whoop- 
nig-cough, scarlet fever, and the last wmter a bronchitis, which 
caused some loss of weight Hi?; general health aside from this 
had been good imtil two weeks previous to his entrance he 
stepped on a rusU'^ nail m a cow and horse lot This nail pene- 
trated about 1 mch the sole of the left foot, some 2 mches m 
front of the heal and near the external side Turpentme was 
apphed to this immediately by the mother and it was poulticed 
^0 next day One week later he saw' a ph 3 ’ 3 iaan because his 
foot Was still sore and the foot was poulticed again The punc- 
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ture wound on the foot stayed mucli the same except some red- 
ness developed postenorly to the external malleolus 

Two dajrs before entrance it was noticed that die boy could 
not open his mouth and that his neck was slightly stiff, but he 
complamed more of it bemg sore Except for a mild headadie 
he said he was not m pain or very uncomfortable 

Dunng his giving of the histoi^’' he complained of difficulty 
in breathing and he acted restless and ill at ease 

Exanunahon — An undernourished, tense boy lymg in bed 
wath his knees drawn up, and a mask-like expression on his face 
Ihe mouth could not be opened more Uian inch Wlicnevcr 
he smiled or tried to speak the effort of tins tlircw the rest of 
the muscles mto a hypertoniaty The head could be turned 
m all directions, but witli his hands he held and supported his 
head whenever he sat up or lay down If he allowed his neck 
to bend freely or quickly it caused pain The back muscles 
were tense, thus holdmg the back stiff, but there w'as no pain 
Tlie muscles of tlie abdomen were rigid, and tlie abdominal re- 
flexes very brisk All the tendon reflc-xes were exaggerated and 
when elicited caused the muscles to become tense and remain 
that way for some time The hamstnng muscles were in a serx” 
tome state and kept the knees flaxed all of the time The heart, 
lungs, hver, spleen, genitals, eyes, ears, nose, and throat were 
normal The temperature on admittance w as 101-J-® F , the pul«e 
120, and respirations 26 The blood-count was 4,300,000 red 
cells, 90 per cent hemoglobin, 16,800 white cells 'Ihe differ- 
ential count showed 75 per cent polymorphonuclcars, 2 per 
cent large mononuclears, 16 per cent large l>Tnphoc> tes, 9 per 
cent small ljTnphoc> tes, and 1 per cent transitional 'Ihe urine 
was dark straw color, dear, acid reaction, specific gravity of 
1024, a trace of albumin, sugar ncgatixc, microscopic cxamin'i 
tion showed some mucus and a few white blood-cells, but no 
casts 

Treatment — On tlit historj and sjmploms elicited the diag- 
nosis of tetanus was cslahlishcd beyond a doubt Owing to the 
fact that no prophylactic dose of antitoxin had been given and 
that the boj denied in his hislorj oxer haxnng had astlima. 
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ha} -fever, or any other sensitization s}Tnptoins we felt free to 
proceed with a large initial dose of antitetamc serum 5000 
units ^ere given rntravenoudAr and 15 000 umts deep m the 
muscles of the aflBicted leg, 1500 units were given each suc- 
cessive day for ten days, and then after a four-day rest this 
dosage was repeated again for three consecutive days A total 
of 36,500 umts of antitetamc serum was given 

Li conjimction with this specific treatment chloral hydrate 
m 5-grain doses and morphm m |-gram doses were given from 
once to four tunes a day to control the muscle spasms After 
the sixteenth day this part of the treatment was discontmued 
The foot was treated locally with free mosion, hot packs, and 
h}drogen peroxid irrigations Also supportive treatment of 
sahne Hypodennod}’sis and proctoclysis in conjunction with a 
high calonc hquid diet by mouth, taken through a straw, was 
gi\en On the twenty-fourth day of the disease the orthopedic 
surgeon apphed a sphnt to stretch the contracted Achille’s 
tendon The thirly-first day of illness this boy was walkmg 
e\ eij'where and his neurologic exammation was normal 

Summary — 1 Every mdividual with a history of a puncture 
wound similar to our patient should have the benefit of a pro- 
phylactic dose of antitetanus serum This should be the usual 
1500 umts regardless of the duld^s age, t e , see case report, 
“Tetanus with Recover\' ” Sulzbacher Jledical Record, Ma^ 7, 
1921 

2 Early recogmtion of s}Tnptoms is important K 
Ihese ^mptoms of tnsmus and other muscle h}'pertomcity 


come on slowl} and gradually, de^elopmg fourteen to fifteen or 
more da^•s after injur} , there is a fairly good chance for recover} 
If the S}Tnptoms come on early after the injur}’’ and are ful- 
minating in cliaracter it is practically impossible to obtam a 
mco\ei} In these fulmmatmg cases a lumbar puncture and 
Ihe use of a serum mto the dura has been of no a\ ad 

3 The muscle spasms must be controlled with morphm, 
P* chloral, gr 5, with bromids gr 5, gi\en repeatedly up to 
60 to 80 grains per da} , and chlorotorm These are the drugs 
of choice Ether is absolutelv contramdicated because it is 
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Stimulating in its first effect and this iiiLrca&cs the bjiasin just 
before complete anesthesia is reached 

4 Persistent and continued use of antitetanic serum into 
tile vein and also along the course of the nerve sheatlis of the 
afflicted limb probably is tlie most important treatment of all 
However, it should be used early during the first ftw hours of 
symptoms or before any symptoms appear as prophylaxis, if 
cxceffcnt results are exiiccted 

5 Pigid isolation procedures must he carried out for several 
reasons 

(a) To prevent passing the infection on to other cases 
(/>) Also to keep the patient quiet and fret from noise 
and any unnecessary moving about, as noise and 
movements arc liable to precipitate spasms 
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CONGENITAL DEXTROCARDIA TRUE AND FALSE 

CoNGEKiTAL destrocardia is an xmcommon anomaly, a!- 
thou^ m the examinatioii of large groups of soldiers it was 
found more often than our previous statistics indicate, and a 
most surpnsing feature is its existence without the knowledge 
of the indindual 

The displacement may conast of a simple twisting of the 
organ on its axis so that the lateral surfaces come to he more 
antenorly, or it may be displaced to the right by adhesions# 
Vlhen this condition exists without the transposition of any other 
Viscera it is termed *Talse dextrocardia 

Ih the primary or true dextrocardia the heart is m the n^t 
thoraac ca%aty with apex directed to the right This is the 
nnrror nnage of the normal and is usually associated with trans- 
position of the abdommal viscera The cases we have for study 
illustrate both tj’pes 


Case I False Dextrocardia — Albert L , three years of age, 
brou^t to the hospital when he was three weeks old because 
of a "collapse of the lung ” His symptoms were cj^anosis and 
difficult breathing at certain penods throughout the da}' A 
fit of crying usuall}' preapitated an attack 

Exannnation of the chest revealed hyperresonance on per- 
cussion over the left side, and very distant breath soimds The 
maximum cardiac impulse was on the right side, at the border 
of the sternum m the fourth mterspace The heart sounds were 

ficard fairU well am place on the nght side, and not on the 
left ^ 
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pjg 220 Fal'c dextrocardia, apex directed to Jrft No transposition of other 

\T!Ccra 


The liver occupied tJie normal position in the abdominal 
catnt) , the spleen was not palpable, and further physical findings 
ttere essentially normal 

Radtocraphic hxamtmhoit (Fsg 220) —1 bis rttcalcd tlie dis- 
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placement of the heart to the nght thoraac ca\Tt\" The apex 
pomted to the left and the organ maintained the proper relation 
to the chest wall A featherj- shadow m the nght upper part 
of the thorax, continuous with the shadow of the great vessels, 
was interpreted as bands of adhesions pulhng the heart to the 
nght The abdominal ^nscera ^^ere shown m their normal po- 
sition 

Discusstofj — ^This patient has been imder obser\*ation and 
his phjsical findmgs are essentially the same today as when we 
first saw him There has been no return of cyanosis or difficult 
breathmg and he seems to be imder no handicap because of thia 
anomah He is brought m today for an x-ray and electro- 
cardiograph examination, and these show his present condition 
There is better aeration of the nght upper lung at this time 
and the eMdence of ‘Tiands” is not so apparent T ou will notice 
that he is of normal development, there is no dubbmg of his 
fingers, no cardiac murmur, and that the systohc sound is heard 
best to the nght of the sternum 

Case n True Dextrocardia— Ruth B , thirteen months of 
sge, IS brought to the dime because of a “cold and fe\ er 

Htstory — There has never been any cyanosis or difficult 
breathing, and her ovly trouble has been an occasional digcsti\e 
upset 

Physical Ejiamiuaiioti — She is a well-de\ eloped and uell- 
nounshed baby uith an upper respirator^’ catarrhal inflaimna- 
lion and a mild degree of bronchitis The heart sounds are heard 
best on the nght side, the area of cardiac dulness extends be} ond 
the nght nipple line The maximum impulse is m the sixth mter- 
spacc m the nipple line on the nght side On the left side there 
IS no cardiac dulness and b^oncho^ esicular breathmg is heard 
o\er the area normally occupied by the heart There is no 
niurmur 

The li\er is felt on the left, and the spleen in the nght ap- 
to be moderatle}' enlarged She presents the ordmar} 
s\mptoiTis of bronchitis and there is no s\Tnptoms referable to 
ber transposition of \iscera 
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Jiadiogtnp/itr E\aiuviahou — Sliows .1 coini)Iole (r.insposilion 
of Jlioincic and abdominal viscera (I'lg 221) 

Jilcrliorardiogiain — 1 lie cIcctrociirdioRrajili is llie iiest means 
of dilTerenlialnig between (lie true and false deslrocardia Be- 
cause of tbe rotation of the cardiac a\is in true dextrocardia in 



r ijf 221 -^Irm cUxtrocnrdii. «|mx dinrird to ri( lit nm! *iliffoinin<iI \i«ctrn 

tfnn^pov*<l 

Lend I all llu ncirniil arc mcii as the iinirkd iiua^'c 

Lead ]I corresponds lo a normal Lt id IH, and Lead III to n 
normal Lead II Mam tis(s Iia\o been sindierl in true dextro- 
cardia, but tlcclrocardio/'raph studies of false dextrocardia liavc 
been fe'wcr In faWe dexlroeardia there n no iinerled iinafjc, and 
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there is little or no deAoation from the normal tracmg Our 
patient shows only a left ventricular preponderance ^^^lether 
this has am’ relation to tlie heart displacement it is difficult to 



Pis 222 -^Electrocardiogram in ^alse dextrocardia, shomog onlv slight 
ventncular preponderance 


In infants and children, on account of the relati^ el\ thick 
''alls of the right \entncle, there nia\ be an electrocardiograph 
complex of nght ventnde enlargement 




A CHILD WITH CONGENITAL SYPHILIS AND DIABETES 
INSIPIDUS PRESENTING THE SYNDROME OF COR- 
PORA STRIATA LESION 

Tms patient, a girl eight years of age, came to the hospital 
eight months ago Her chief compiamt was intense thirst and 
polyuna Her clinical picture has entird}’' changed smce that 
tune and now she presents motor disturbances, general muscular 
ngidity, mask-hke facial expression, and tremor This patient 
IS of particular mterest because of the fact that her nervous 
sjTnptoms antedate her polyuna, and have become much more 
manifest after antisyphihtic medication, although her sjTnptoms 
of diabetes insipidus have improved 

History — About four years ago she was treated for chorea 
which was so severe that morphm was necessarj’' to control it 
A j’^ear later an attack of appendiatis necessitated an operation, 
and shortl}’^ after it was noticed that she was consuming large 
amounts of water and passmg 8 to 10 quarts of urme daily 
Phj^sical exammation at that time showed nothing note- 
worthy except shghtly painful breasts and a local tenderness m 
the nght mgumal region She had been out of school a long 
time and it was difficult to judge her mentahtj'’ In the wards 
at mght she would deep very httle, and would roam about 
puttmg water m other children’s beds and similar pranks 
l^unng the daj she would get her sleep 

Radiographic exammation of the sku ll revealed a normal 
sella lYassennaim tests of the blood were positix e, the cerebro- 
spmal fluid was not exammed 

Urme Colorless, speafic g^a^^ty 1002, with no sugar, no 
albumin, and negative microscopic findings 

Hjpodennic injeebons of pituitnn resulted m a diminished 
'olume and a more concentrated urme We interpreted her con- 
dibon as diabetes insipidus probablj“ due to syphihs, and she 
was discharged to the out-patient department for anbsjTihiiibc 
m^ication Five months later she re-entered for studj’' of the 
titect of treatment and because she had developed a fine tremor 
and a stiffness of gait 
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Physical examination She is a poorly nourished cluld, and 
moves about w ith a deliberate, stiff gait The skm is drj' and has 
a yellowish-brown tmt, and the extremities cold The spcedi 
IS hesitant, seemingly a difficul ty in getting started The face has 
a mask-hke expression, the mouth held open and there is con- 
siderable droolmg She holds food m her moutli for several 
minutes before swallowmg Both arms are shghtly spastic, as 
also are the legs This is more pronounced m tlie left arm 
Tliere is an irregular tremor of the mtention type m botli arms, 
more pronounced in the left She walks unsteadily and there is 
a tendency tow'ard retropulsion You see if she is given a start 
backward she will go 20 feet w’ltliout recovenng her equilibnum 
The tendon reflexes are normal 

Eye exammation Fundi are normal with the exception of 
slightly pale disks There is contraction for form and colors, 
shghtly more marked on tlie temporal side in botli cj es 

Blood The chemical blood findmgs were witliin normal 
limits The Wassermann test is positive Ihc spinal fluid has 
been exammed twuce dunng the past month, and is clear, not 
under pressure, negative for globuhn, normal cell content, and 
gave a negative colloidal gold test 

Urine After five months of arsphenamm and mercury med- 
ication her urmc volume decreased from 6 or 8 to 3 liters a daj , 
and has continued to decrease until now tliere is no abnormal 
thirst or poljnina The specific graMty runs from 1002 to 1012 
and has dwajs been free from sugar, albumin, and casts 

llie effect of pituitnn mtramuscularly on the volume, sodium 
chlorid and urea excretion of tlic unne, is shown m Tablcs'l 
and 2 


TAnLL 1 

Errrcr or Pituitris or Lrim VoLUMr 


Dale 

Irtakc 

Output 

Spraf c *rni«t> 

9/26 

3100 

3300 

1002 

0/27 

3250 

2000 

1002 

9/2S 

2100 

2100 

lOOS 1 C.C obstetric pttuunn 

9/29 

2100 

1700 

1012 •* ** 

9/30 

2S00 

2600 

1002 

10/1 

2400 

2820 

1004 
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TABLE 2 

Effect of Pixurrm o\ Water, Sodium Chlorid, \nd Ure\ N Excretion 
IN Hourly Specimens 



Volume 

SpeoBc 

Urea K 

Naa 


Eocr 

C.C. 

gravity 

Percent 

Gm* 

Percent 

Gm 

6-7 

360 

1001 

0 075 

0 27 

0 OS 

0 29 

7-8 

380 

1001 

0 095 

0 36 

0 07 

0 27 

S-9 

240 

1004 

0 09 

0 22 

0 17 

0 42 

9-10 

10<F 

1010 

0 28 

0 28 

0 18 

0 IS 

10-11 

62 

1014 

0 41 

0 26 

0 12 

0 07 

11-12 

87 

1016 

0 65 

0 54 

0 08 

0 07 

12-1 

120 

1016 

0 44 

0 53 

0 14 

0 17 

1-2 

135 

1010 

0 43 

0 56 

0 13 

0 17 

2-3 

165 

1012 

0 50 

0 83 

0 09 

0 15 

3-4 

210 

1002 

0 16 

0 33 

0 06 

0 13 

4-5 

200 

1002 

0 IS 

0 36 

0 IS 

0 36 

5-6 

200 

1004 

0 20 

0 41 

0 14 

0 28 

Day, 

2410 



4 95 


2 56 

Night, 

510 


0 12 

0 61 

0 06 

0 31 

Total, 

2920 



5 56 


2 87 


* 1 c c. pituitnn at 9 30 A. M 


There is a diminution of the salt excreted and of the total 
^olume of urme, and acting somewhat slower, an mcrease ol 
urea Because of the ydlowish-brown skm in the presence of 
the diabetes the possibility of some endocrme imbalance must 
be thought of In certam endocrme disturbances it is knov\n 
that the use of adrenabn mtramuscularly produces a prolonged 
blood-sugar curve This patient was put to that test at the 
height of her polyuria, but there was no deviation from the 
uonnal cur\e 

Id some studies on diabetes insipidus an increased sugar 
tolerance has been found Table 3 shows rather a normal 
tolerance in our patient 

TABLE 3 

Glucose Tolerance Test-^2 Gm Glucose Per Kilo Bod\ Weight 

Mp per too cx. 


Control 91 

First hour 196 

Second hour 121 

Third hour 89 

Fourth hour , S9 
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Lumbar punclurc lias been found to lia\c a fa\orabli in* 
ilucncc on (Jic tbirsl and jjolyuna In our patient two punc 
tures were witliout notice.dile effect 

Comment* 'J'o sum up out fmdin^b, wc liave a girl witli a 
Instoiy of severe rliorca, w'lio came to us jiassing 6000 cr of 
uiine a day Slic was of qucci Icmperamcnl, was lliouglit to 
be mentall}' retarded, )jut sliow'cd no e\'jdcncc of organic ncn'oiis 
disorder 'J'Jie blood Wassennann was positue, and slie was 
given eighteen doses of arsphcnamin alternated with incrcury, 
over a pciiod of tive months 'JIic urine volume decreased 
to 3000 r c a d.iy and a fine tremor and stiffness of gait dc- 
velojicd while she was on the antisyphihtic treatment For 
the past SIX weeks she lias been in the hospital, and with no 
treatment the rhabcles insipidus has gradually disappeared 
But the signs of organic brain disease are jirogrcssing 

Tlie limbs are stiff, more marked on the left side, the left 
arm is lield llaxed to the side when she walks 'Phere is dis- 
turbance of equilibrium, altliough she is able to w’alk about the 
W'ard, the face is set, drooling, difficult swallowing, and difluult 
sjiecch arc picsent She is unable to feed herself on account of 
the tremor 'IJierc is .qiparcntly no pyramidal tract iinohe- 
ment, the reflexes are not inci eased 

'J'lie patient piescnts a syndrome that is associated with le- 
sions of the corpus striatum In juvenile paralysis agitans ns 
described by Hunt there is rigiditj* with tremor, without chorei- 
form movements, it is progressive .ind leads to siiccrhlessntss, 
and the re (It \es are normal 

'Jhc polydipsia and polvurin in oiii palitiil nia\ hi\c hern 
due to syphilis, but tlicrt is not much evidence of tins A s\ph- 
ililic meningitis in\olving the pituilarj body t.innot be 
tiscly clunin itcd on at count tif the ncgali\c spinal fltiitl lindings, 
because tin fluid was not tsamincd until after the antisjphilitic 
treatment In \iew of the fact that sjmptoms of org.inic brain 
disease have de\tloprd it is jirobable that a lesion in some other 
part of the brain was rt*-ponsiblt for the diabetes It is a question 
whether the sime lesion is resiionsiblc for both tin present 
nt r\ou*' symptoms and tht diabetes, and win thcr theltsion is one 
of sjphilis or not 



DEVELOPMENTAL DEFECTS OF THE SKULL ACRO- 
CEPHALY (OXYCEPHALY) AND ANENCEPHALY 

DEFEcmrE development of the cramum may anse from 
widdy vaiymg factors Before presentmg our 2 patients it may 
be well to review the more common abnormahties 

The most common is failure of the sutures or fontanels to 
unite, or a delay m the normal ossification This is frequently 
manifested in severe grades of rickets, m which the late closure 
^ IS due to a faulty deposition of calaum salts Late closure of 
the fontanels and sutures also occurs m hydrocephalus due to 
the mtracranial pressure A dj^troph}’ of the cartilage of the 
body, as is found in the achondropla^ic du arf , affects the bones 
of cartilagmous ongm at the base of the skull with the result- 
ing large, brachycephahc head, with flattenmg of the bndge of 
the nose 

In congemtal idiocy due to lack of bram development from 
intracramal hemorrhage or other obscure cause the opemngs of 
the skull may mute before normal grow^th is attamed This 
results m the microcephahc skull and is thought to be secondary 
to the abnormal bram growth One of the patients we have 
for Stud}* today, I beheve, falls mto this group 

Case I — The patient is a girl one month old who was bom 
with this pecuharly shaped head Physical exammation show^s 
no abnormahty except that of the head She is not w ell de\ eloped, 
being much smaller than the average year-old infant, her heart, 
lungs, and abdonunal viscera apparently are normal There is 
no ngidit} of the limbs and her patellar reflex cannot be ehcited 
Ihe baby takes very httle food, but mamtains a fair state of 
nutntion, and rarely cnes There is great difficulty in feedmg 
ber because of stranghng spells that are mduced at sw allow mg 
allowing seems to be her chief difficulty Occasional!} 
throughout the day she has these spells, m w hich there is rhy th- 
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mic contractions of the muscles of tlie neck, dilation of tlic \cin 3 
of the head and neck, and the chin is brought down on tlic chc«it 
These seizures also occur four or five times a day apart from the 
feedmg tome and last about one minute 

The skull has a cephalic mdex of 92 (breadth dnidcd bj 
length X 100) The face is flat and broad and the skull slopes 
abruptly from the hairlme on the foreliead backward and down- 


r” 
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ward to the occipital bone, and at this juncture Uicrc is a thick 
bon} protuberance All sutures and fontanels arc closed I he 
cars project upward almost to the top of the head 

The mouth is open continiiallv and the hard palate is not 
unduh high There is ne\cr an expression of pleasure or dis- 
pleasure unless the rare “crying spell” can be so interpreted 
The ej es do not follow an object and Uiej do not ^^cem to focus 


ACROCEPHALY (oXYCEPHALY) AKD A 2CENCEPHALY 1207 

on an> thing but maintain a contmual blank stare directly in 
front 

The radiogram shows a marked densitj- of the entire skull 
The uppennost part of the panetal suture is discernible 

Discussion — The condition is probably one of anencephalus 
In some descriptions of anencephaly the cerebral hemispheres 
were missing, but the structures at the base of the bram, the 
basal ganglia, and cerebellum were present This patient con- 
forms to this descnption m so far as we are able to judge by the 
ph\^ical appearance and radiogram 

Case n — The next patient, a girl dght years old, presents 
a \ery high ^ertex, short antenor postenor diameter, a marked 
degree of exophthalmos vntix defective \'i 5 ion This condition is 
congenital 

Physical Exaviinalton — It may be briefly stated that there 
IS no abnormalitj’ of extremities heart, lungs, or abdommal 
iTScera Her mentality* is apparently normal and she progresses 
satisfactoril}’' m a special class The lower jaw is prognathic, 
the face short and wide, the vems of the scalp dilated, and there 
IS no openmgs m the bony skull at the regions normally occupied 
b} the fontanels A shght ndge be felt along the metopic 
suture ending on the n ertex Another boni ndge runs trom the 
'ertex along the sagittal suture to the ocapiten endmg in a 
bon\ protuberance The ei^es present a buphthalmos, the cornea 
sclera are normal, the pupils react normally, and there is 
optic atroph\, more marked on the left eye The trans\er3e 
are inclined outuard and downward The insion is 10 '200 
^ the right e\ e and 15/200 in the left ej e 

The radiogram shows ver\' mcely the atrophy of the inner 
hible due to the pressure of the com olutions of the bram, the 
putt} -finger mipressions The highest pomt of the skull is m 
the region of the antenor fontanel The sella is ill defined The 
^^asse^nann test is negati\e This is a classical case of acro- 
cephalj 

Discussion — ^*anous theones ha^ e been ad\ anced to account 
for this abnormal deielopmcnt The condition probabh has 
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no relation to syphilis, so-called fetal rickets, or disease occurring 
in intra-utenne life 

The condition is due to the premature ossification of the 
sutures In bradiycephahc heads, sucli as our patient has, the 
coronal and lambdoid sutures ossify and the head grows toward 
the vertex The deformity is sometimes called tower-head and 
steeple-skull \^Ticn the sagittal suture is the one to ossifv 
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Fi^ 224 — Acroccpbal> shotting con\olutional atrophy of bone 


earl}, tlie head grows in a long anteropo>.lenar dianictcr, gnmg 
rise to scaphocephaK 

Park and Powerb ha\c come to the conclusion that the pre- 
mature sjnostosis IS due to some factor inherent in the bone 
and tliat this factor is prc'^ent in the blastcmal stage of dt- 
\clopmcnt riic frequent combination of acrocephaK with 
SJndact^hsm, and the familial incidence in sceeral reported 
cases led them to this conclusion 
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Decompression operations have been ad\Tsed for the patient, 
and probably is the only vray progressive intracranial pressure 
could be reheved Unless there was an assoaated hydrocephalus 
it IS difficult to see how spinal puncture would be of any avail 
Our patient is progressmg m a special school and is enjojTng 
hfe among her plajTnates with similar afflictions, so probably 
no treatment will be necessary 
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THE TREATMENT OF SYPHILIS 

From tune to time some one suggests a "standardized*^ 
plan of treatment for lues, but m this, as m dealmg with other 
more or less theoretic propositions, we seldom get beyond the 
pomt of suggestion 

In no disease is early and intensive treatment more essential, 
and in few diseases is it more often neglected 

There are several reasons for this, but the prmapal one, m 
in\ experience, is that nearly every medical man, no matter 
what his trainmg, or lack of training, considers himself perfectly 
capable of successfully combatmg s}^hilis 

Misdirected or insufficient effort is the cause of failure in 
some instances, unbridled enthusiasm, and mconsistenQ' m 
others It is not at all uncommon for one to encounter a case 
of advanced infection, probably with begmnmg tabes, m which 
the patient has been rdying wholly upon J gram of ydlow lodid 
of mercurj-, after each meal, for a decade or longer He had 
been assured bj his doctor that this was all the treatment that 
he would e\er need* On the other hand, we not infrequently 
5ee patients who are bhndly and blissfull}’’ gomg their way, 
imagining that all is well after having received a dozen intra- 
venous mjections of neo-arsphenamm, and a few doses of a 
^luble mercurial by the same route, from some "intensive” 
enthusiast Fortunately^ both the medical profession and the 
public are awakenmg to the fact that sy^phihs is a serious dis- 
^er, and one which cau be eradicated only by persistent 
^d conscientious treatment 

In the successful management of a case of syphilis the edu- 
cation of the patient is an important factor 

mi 
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Daily taie of tlic ictlli and f'linib, icf'uliir oxortM, frcquini 
oi odtisionn) Jiol b.illis, abstitifiito from sliiiniliinh, cnrt m (he 
piodusLUoiis use of (.ibh'WjiK' -all of (licso aio essential lo the 
(onifoit and wclfaK af (lie tnfisted individual and (lie sab ty 
of Ills assorliUes, 

'I'lie liinelU to be denied from vis{(s to (he v.irioub walcning- 
pliu( s lb (piestionnble 'I lie skin and (lie Kiilneys should be kept 
a< tive and in good (ondition, but one can dunk water and take 
hot baths just ns well at home as at Ai\ les Jinines, and Iraveliiig 
IS usually accompanied bv iiiegulai hours, and (he ingestion of 
mole 01 lessstiangc and indigestible food, 

In addition to these di.iwb.uks Mime patients imagine that 
even the atmosphere of one of tliise so called “health resorts” is 
antisyphilitii in chaiacter, and in consec|Ucncc, they are very 
liable, dining or foileming their visit, to altogethei neglect the 
sjiecitic medication whiiii is the only thing that will bring about 
a c me 

In att.uking the 'Ireponema pallida reliance must be placed 
111)011 mercury, nisenic, and, jiossibly, bismuth 'J’he value of 
the last n.imccl drug is still in cjuestion 

locini IS not a sjiirochet icicle, although it is an nuaiiiabie .id- 
juvant to the active prejiarat ions 

Miicury may be introduced into the body through a number 
of clilTeient channelb by (he mouth, (he lungs (by inhalation), 
the skin (by inunction and by vapori/alion), subi utaneoiislj , 
intramuscularly, and intravenously. 

In mv own expciienre, the two most clcjieiidabh routes art 
till iiitracleim'il (by inunction) and the intramuscular If (he 
chug must be given bj' (he mouth, I pitftr to prescribe it in the 
form of miHury with ihalk (hjdrargjri cum in t.e) 

While mcrciirj is probiblv cair most v.diiable rcmid\ m 
s\phllis. It IS. imfortunatiK, a kidm v iriitaiit Schamberg and 
Ills issmiilcs Invc dimoiislr.ilcd. however, that when ndmuiis 
(end b\ immclion it e It.isi liable lo i uisc ncphriti. 

It w.i formirlv thoiighl that c.domcl oinlmint was as if- 
liciinl as niiriuriil ointniiiit, but (ole and his co workers 
• liowid b\ praclii.d c \|Hriimii(ation that c.domcl mixtures m 
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absorbed \ ei} poorly, and sometimes not at all, b}' the unbroken 
skin Consequently, dependence must be had on imguentum 
h}drarg}Ti, or one of its modifications, such as mercurj- with 
ohve oil 

Personall}’', I have great confidence m mercurial munctions 
and I beheve that if faithfully employed they constitute one of 
the \ ery best methods of treatmg sjqihihs 

In their emplojment, however, a frequentl}’' neglected but 
Mtally important factor must alwa}^ be considered — ^the co- 
operation of the affli cted mdi\ddual 

Probably one patient m a hundred can be depended upon to 
ngidl> follow the instructions of the medical ad^TSor the re- 
maimng ninety-nme will faithfully persist, for about a month, 
or until the cutaneous disfigurement begins to abate, and then 
the} will gradually lengthen the periods between mxmctions, 
nntil the treatment becomes faracal 

To simph^’' the matter for them is useless It is qmte prob- 
able that the daily apphcation of from 3 to 5 grams of mercurial 
ointment to the soles of the feet, over the period of a year, or a 
jear and a half, will brmg about a cure m a considerable per- 
centage of cases The elements to ready absorption, 

heat and friction are already present, but I have found that 
few patients can be depended upon to carry out even this simple 
procedure 

For intramuscular mjection either soluble or insoluble prepa- 
rations may be used The soluble ones, and particularly the 
bichlond, which is a great favorite with Stokes, are cleanly and 
to mampulate, but absorption is so rapid that the mjections 
niust be made at twenty-four- or forty-eight-hour intervals, 
and this IS impracticable unless the patient is under daily observ a- 
tion 

In the majont} of instances the insoluble salts are to be gi'v en 
preference Calomel, m suspension, at one time was the 
fa\onte, particularly with Hallopeau and other French dmicians 
but it IS extremely painful, and unless carefully employed, is 
liable to gi\ e rise to sah\ ation 

Lambkin, Ford}ce, Pollitzer, Reasoner, and other men of 
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Wide experience, speak highly of nietnlhc niercur\ , in the form 
of giay oil (the oleum cinerum of Lang) It should be injected 
witli a luberciihn sjiinge in order to secure accurate dosage 
and Fordyce’s formula is best 




Redistilled lucrciir) 

30 

lanolin 

45 

OIt\c oil 

75 

Chlorctonc 

IS 


Liquid petrolatum and \abchn should nc\cr be employed as 
vehicles One of the most essential qualities of a \ chicle for in- 
tramuscular use IS absorbabilitj', and as Weidman and a number 
of otlicr pathologists have show n, mineral oils arc not absorbed 
when injected mto tlic tissues Parafllnomas usually result 
In 1915, 2 surgeons reported a senes of tests on the nntiluctic 
effects of mercury sabcylatc, wiUi especial reference to its effect 
on tlic Wassennann test Liquid petrolatum was the mcdiiiin 
employed in tlic salicylate suspensions They found tliat the 
injections had little effect serologically Under tlic circum- 
stances, it IS a wonder that there was any resulting benefit at all 
Harcn, a sj philologist of excellent judgment and international 
reputation, is a strong advocate for mcrcurj salicylate, and my 
experience parallels his After giving almost cverj' new' prepa- 
ration that has becn'suggcstecl a tiial, I invariably return to the 
sahejdate Ilaren emplojs camphor and guaiacol as local anes- 
thetics I prefer anesthcsin 

I arlv 

Mcrrtirj Kiticjhtc 2 

Anesthcsin 2 

Lanolin ** 

Oliicoil 20 

I he miMiin. is sli.aken, and from 10 to IS drops injcctcil 
into the buttock, twice, wetklj 

'llic injections gi\c rise to \cry little clisionifort, although 
in treating women care must be. lal tn to lodge the dose in the 
gluteal muselcs, otherwise it maj become deposited in the tliiel 
laser of fat and can've pain and, possibh, become cnej'sted 
It must alwass be bonit in mind that absorjition is slow 
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(Schamberg, Kolmer, and Raiziss ha'^’e shown that it is about 
1 per cent a day), consequently care must be exercised to pre- 
\ ent the mercunal from “banking up” to a pomt where salivation 
may ensue 

In order to guard agamst the mjection of matenal directly 
mto a vessd, with the possibihty of thrombosis and embolism, 
the syrmge piston should alwaj^ be withdrawn for a centimeter 
or two, after the needle is inserted, and before the barrel is un- 
loaded If the tip of the needle is m a vessel, blood wiU of course 
rush mto the barrel 

Arsphenamm and its weaker sister, neo-arsphenanun, have 
established for themselves a permanent place m the therapy 
of qq)hQis T\Tiile of less value than it was at first thought they 
would be, as symptomatic remedies they are both powerful and 
dependable 

Few syphflologists place their entire trust m the arsemcals, 
houexer, and, personally, I am of the opmion that mercurj’ 
stands at the head of our list of antis}*phihtic weapons 

Ford} ce and his assoaates, I C Sutton, and others m this 
country, speak very highly from the benefits to be derived from 
the use of silver arsphenamm 

^Tiile neo-arsphenamm, because of its read}* solubility is 
extremely popular, its therapeutic effiaencj” is generally con- 
ceded to be far inferior to that of arsphenamm Owing to the 
case with which it c a n be prepared for administration, howe^ er 
It IS very widdy used. 

The comparative value of the various methods of adnimister- 
arsphenamm and neo-arsphenamm has long been a moot 
question WTien first mtroduced b}’ Ehrlich it was mjected 
subcutaneousl}’ Because of the pam and frequent resultant 
sloughmg, however, soon afterward the mtramuscular route was 
selected The Alt-Lesser tedmic w as the most popidar, and the 
thirty or more cubic centimeters of solution, generall}’ highly 
alkalinized, b}* guessw ork and a 14 per cent mixture of sodium 
h>drale mjected directl}’’ mto the lumbar muscles or the buttocks 
^Tiile this process of mtramuscular medication was ver} ef- 
ficaaous, few patients could be persuaded to receive more than 
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one (lobe of (lie (luig, .iiKl'il was niiiinly to obviale tlub dib 
coinforl dial llie m(la^tnous route was .Kloplcd 

using tins route one niiglit not wholly get rid of tissue 
nritiilion, and even tissue destruction, but tlic patient escaped 
[ili3sital pain, and could be induced to take as inanj' injcctioiib 
as Ills jdijsitian s<nv fit to give Jinn The fact that loo frcf|ucnl 
dosage sonietinies gave use to ejnlepsj, wide-spread tlirombosis, 
licinorrliagic eiiceplialitis, and licmorrliagir nephritis (Harrison), 
how'cvei , lias nevei liecn sufTiciently cmphasi/ed 

1 ‘Icig mamlains that the therajieutK activity of the arseiio 
benzol compounds is "a function of their slay in the organism, 
and 111 inverse ratio to the rapidity of tlieir eliniiiialion,” aiul 
lirocrj, tlic dean of Continenla] byp)iilograi)!icrb, says, “Most of 
the recent investigators seem to show' that the arseiiieal prepa- 
rations introduced into (he liitnian economy bj' the mlraniuseiilar 
route or siilx utaiieouslj' are eliminated by the cnunclories with 
mlinilel> less lapidity (lian wlien they arc introduced into tlie 
veins 'I licir aelion bj’ tlie foniier metliod of introduction aj) 
pears to be more eonliniious, less powerful, more profound, 
so to speak “ Harrison and Leonard conclude that “the inlra- 
miiM ular route gives the best results,” 

Craig found ih.it one dose of arsjihciinmin projierlj* ad- 
ministered intramuscularly was equivalent to two or llirce given 
intravenously, and Harrison, who is proliably our foremost ad- 
vocate for intramuscular injeelioiis, makes the percentage even 
greater 

I'ordi’ce and Jtosen employ iieo arsphenamiii iiitramuseularl) 
as a routine ineasurc m the treatment of sypliilitic infants, and 
Sebamberg also recommends it for this jiurjiosc 

Like most others! philologists, I at first used the siibi ulnneoiis 
route, lliin tlie iiilramiisi ular, and tlii'ii the iiilmsciious Any 
man who has had surgical training, liowcvir, (.in recall numerous 
mstaiues in which imloward results base folloutd the inlra- 
\eiious injdtion of so iniio((iit i preiiaralion as ddinormal salt 
solution 

\nd wliiii redi/ing the usual diameter of the niiMurcs 
wliuli enter the seiii in arsiilieiiamin medication by this route, 
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one can appreaate the chances for trouble that the patient 
almost mvanably takes If the solution escapes into the peri- 
\ascular structures, tissue injury of vaiying degree, from cellu- 
htis to gangrene, results After a few mjections mto a smgle 
Aem obliterative phlebitis commonly closes the passage and a 
new port of entry must be sought 

In my opmion, the only thmg that saves the hves of the ma- 
jonty of patients w’’ho receive mtravenous mjections of ars- 
phenamm and neo-arqihenamm is the rapid dilution of the ir- 
ntatmg solution by the blood-stream Even then, more or less 
endothehal mjury is bound to occur The fact that the patient 
expenences no pam is of htde moment, the risk and the harm 
are there, nevertheless 

In addition to this ^ntally important question of trauma, one 
must also consider the comparative effects of transitory and of 
prolonged closure of the treponema to arsemc WTien thrown 
directly into the blood-stream, the arsemc remains m the bod} 
onl\ for a few hours, as compared to days when it is mjected 
intramuscularly 

WTiile the theoretic question of arsemc-fast and mercur}’’-fast 
organisms is still an unsettled one, I do not think that any one 
^1 dispute the fact that if temporary ejqiosure to arsemc is 
detrimental to the health of a spirochete, prolonged assoaation 
IS liable to pro\ e even more lethal 

Tor these two reasons I have, during the past ten years, de- 
pended wholly upon intramuscular mjections of arsphenamm m 
those cases of syphilis m which I considered the drug mdicated 

About tw 0 years ago, actmg on the suggestion of my friend 
^nd former student. Dr Steven Ragan, who served as an as- 
sistant to Colonel Hamson durmg the late war, I tned the mtra- 
muscular mjections of neo-arsphenamm, but m my hands the 
ensumg pam was so severe that few patients would submit to 
more than one treatment 


Hic techmc of the arsphenamm mjections is \er} simple and 
^n be carried out by any physician Tlie discomfort is but 
fftle greater than that foUowmg the use of the msoluble mer- 
curials 
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All instruments and utensils, and the 4 per cent aqueous 
solution of sodium hydrate (which is preferable to the stronger 
solution, because more readily managcalile), arc stcnli7C(l bj 
heat 

The arsphenamm is dissolved m 6 cc of sterile water b\ 
the aid of Tough-surlaced glass beads, and 4 drops of a 1 per cent 
alcoholic solution of phenolphthalcin added, as an indicator 
So long as no alkali is present, the mature can be shaken ns 
vigorously as desired without fear of oxidation The freshly 
boiled solution of sodium hydrate is Uicn added, drop by drop, 
with a pipet, meantime gently agitating tlie mature, until the 
resulting emulsion is slightly, but permanently, pink in color 
I have found it best to not carry the alkahni/ation too far It 
docs not increase the value of tlic remedy, and it docs tend to 
render it more irritating to the tissues 

The mixture is then drawn mto a glass syringe, to which is 
attadicd a needle at least 2 inches long, and mjcctcd into the 
gluteal muscles, care being taken to place it in tlie middle of the 
muscle mass The injections arc repeated once cverv four 
w'ceks, four injections formmg a senes Dunng tlirec wicks ol 
each mterval mercurial medication is employed, with iodids as 
indicated 

Negative blood tests over Uic period of one year in wliicli no 
medicine is given, togcUicr witli negative spinal fluid, and total 
freedom from gross clinical manifestations, is requisite for a 
discliarge Each patient is urged to undergo tw o blood examina- 
tions a year, by a competent scrologist, for the first five years 
following discontinuance of treatment 

In an experience covering sexcral hundred cases I have 
learned to place great confidence m this plan of treatment, and 
It IS for this reason that it is prc>.cntcd here 
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HEREDOSYPHILITIC TWINS 

CosGESUAL ^T)liih 5 in twins is of rather rare occurrence 
Jeans, of St Louis, has made some rather mterestmg observa- 
tions which we have been able to confirm m our dime at the 
Children s !Merc\’' Hospital This paper is based upon the ob- 
serv ation of seven sets of twins 

The course of acquired SAphihs is tortuous and uncertam 
We ha\e to deal with a disease which m its untreated course 
has penods of activit}' and periods of quiescence The four most 
potent factors which bring about these phenomena are (a) 
The natural resistance of the mdiMdual to the disease, (6) the 
virulence of the disease, (c) the age of the patient, and (d) the 
inadence of other mtercurrent diseases 

Unless these factors are kept constantl}’ m mind it is very 
difficult to understand some of the almost une^lamable vagaries 
^7)111115 Congemtal g^philis has still more factors added to 
doud the course of the disease First, one or both of the parents 
3Te suffering from this disease at the time of conception, and wiU 
from their own defiaenaes add a smister influence to the un- 
pregnated cell and second, the treponemata m greater or less 
numbers will harass the new life from its beginning 

The ph\-5ical condition of the parents at the time of com 
ception certainly will ha\ e a direct and powerful influence upon 
Ae offspring If the disease of the parents is simultaneously 
at low ebb, it is quite possible that this issue tnav be both phys- 
ical!} and serologicall} sound, or show mild e^^dence of the dis- 
ease late m life If either of tlie parents suffer a strong recurrence 
the resulting child is nearly alw ays a marked congemtal svphilitic 
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even tlioiigh the ])arents arc sufTcring from laic hits lliu> it 
often occurs that tlie lirst 3 or 4 children in a syphilitic fainil) 
arc aijparcnlly free from the disease, and the l.ist child shows 
marked evidence of involvement, or it may be that the first 
and last children arc physically iinafTectcd and the intenncdiatcs 
bear the brunt of Uic infection, or the first children w ill he hadlj 
involved while the last aiiparcntly escape 

A careful physical c\ammation of the parents will often 
clear up an apparent mystery Contrary to the older teachings. 










Hr 225— Tw inf I 

a fonnid.ibic pcrctnlagc of mo(InTS slum cillitr activi iiuKncc. 
of sji^hilis or iiulicalions of past ravages IIiis is parlKtilarly 
true ^\he^c the last child is llu onl} one show mg hLrcdf)S)philis 
Ne\crlhclcss the first children show almost mvariahiv strong 
serologic ( \ ideiu c of hu s 

Twins I (Iig 22S) infants wen time months 

old when admitted to the hospital 'Ihey wire not admitted 
beiaiM of am di‘'ease, but b( cause of their pcdiliar appiaranee 
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The} bore many of the stigmata of mongoliamsm, such as square 
heads and faces, slantmg eyes, short legs and arms, and broad, 
short-fingered hands One (il) showed these characteristics 
stronger than the other (5) , (il) had always been more rugged 
than (5), who died two months later Active treatment pro- 
duced no beneficial results 

Family History — The father and mother were both young, 
less than thirty The twins were the only pregnancy 



Fig 226 — Tw'ns 11 


The mother was free from any signs of fi}'p bih5 The father 
bad a large syphilitic ulcer on his leg 

Family Serology — ather, not taken Mother, blood Wasser- 
ttann Twins, blood Wassermann +++ + 


Twins n (Fig 226) — ^Twin girls nme years old admitted 
to the Out-patient Department because the smaller of the twins 
ad not grown for three years The larger (C) wras 5 mches 
and weighed 14 pounds more than the smaller {D) 

Family History — ^The father had died some years preMOUsly, 
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cause unLnoun 'Jlic inodici was living and well and Miowcd 
no evidence of s}plulis e\ccpt. a pupil on the left slow to light 
reaction No history of miscarriages 

5c/fl/ogv— Mother, B W + + + + Twiiis.B W ++++ 

Under antisjTphihtic treatment the 'niiallcr twin gained both 
in weight and stature 

Twins ni. — ^Boys si\ w eeks old admitted to tlie hospital be 
cause of skin eruptions E\nmiiiation revealed one tw’in larger 
than his mate Pot-belhed, shriveled fingers with snufllcs, 
laigc head veins, large liver and spleen, fissures and mucous 
patches about all mucous orifices, and a geiicrahrcd niaculo 
papulai eruption 

Fainth History — AloUier dead, cause unknowni Father 
living, apparently well Four older brothers and sisters not 
seen 

Under tiealmciiL one twin did much better than the other 
Father moved to anotlicr state 

Serology — ^Fatlicr, B W ++++ Twins, B W +++ + 

Twins rV (Figs 227, 228) — Bo3's fi\e years old, the one was 
admitted to the liospital because of sore c^'cs 'I liis trouble began 
one month previously' wnth redness and photophobia 

Previous History — Ordinary diseases of childhood One 
twin (L) had always had, since birtli, a right-sided licniiplcgia 
with a shortened tenth achilhs Otherwise both had been in 
good health 

I'umih History — I lie niother liad one daiigiiter of twenty 
y'ears b^ a former niarri.igc, .i second daughter seven y'e.irs 
old aiif! the twins b\ a second marriage 'IJierc was no hisl<jry 
of miscarriages 'I lie scccii sl ir-old daughter was witliout 
signs or SMiiptoms of s\|ihilis 

PInsntil I uiiHiiKilioit of tjfcctcd Ixuu Square forehead, 
large head, small face, inUrstitial kiralilis in left i\c, saddle 
nose, lack of dfMloiimenl of upper jaw, spislic paralysis ol 
left arm and leg with shorlcnuig ol tendo uhilli'-, ollierwi-e 
negatuc J)iagno«i-< Congenit il siphilis 
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Fij 227 — Twins IV One twin showing many of the stigmati of congenital 
syphilis, the other twin apparently free 



F«t 22 s —Twins TV. one jear later The twins are now equal in size 
^3 the affected twin has show n great impro^ment The unaffected twin 
gi\en treatment 


Examination of Xormal TiCiU — A normal bo}’ m 
Jcspect, much above the a\ erase bo}’ mtellectually and 
Ph'-sicalh 


1324 


aiARU'S C DENNir 


Features tn Common — ^Brown hair, blue C3’cs, same plu-sical 
charactcnsUcs, spcccli, and same Ijtjc of face except as llie af- 
fected twin was modified by his disease 

Serology — Mother, B W — f- Daughter, seven years 

old, -1--1-++ Affected twin, ++++ Unaffected twin, 
negative on repeated examinations 
1 he cerebrospinal fluid examination 
(rt) Sj'phihs-frce twin Wassermann negatne, cell count 0, 
globulin 0, Lange’s gold chlorid negative 

(ft) Congenital syphilitic twin Wassermann -f -h, globulin -f-, 
cell count 9, gold 1122100000 

Discusstou — ^Apparcntlj' split ovum twins, one bearing the 
major stigmata of congenital sj'iihihs with a stronglj' positnc 
Wassermann and cerebrospmal fluid, the other a normal healthy 
child w'lth absolutely no sign of congenital syphilis and a con- 
sistcnUj'' negative serology By some strange diancc of fate the 
one hns apparently escaped We have no theories as to why 
Uiis happened, but simply offer it as a fact 

Twins V — Bo}' and girl orphans seven j'cars old, admitted to 
tlie house because the boy W’ns suffering w ilh cj'c trouble 1 Jus 
trouble began six weeks previous to admittance The girl had 
never had eye trouble 

Physical Exammation, Boy — Square, low forehead too large 
for his face, interstitial keratitis of both cj'cs, fissures at angles 
of mouth, modified hutchinsoiiian teeth, extra cusps on six-jear 
molars, scaphoid scapuke 

Physical Enamination , Girl — Same ns the boj except there 
was no evidence of interstitial keratitis Both had poisitiv’c 
++++ W R 

Twins VI — Negro childrtn six months old 
Admitted to hospital because of nialmilrition 
Prr.ious History — Cold in the head at age of two weeks 
Had not gamed weight properlj’ 

Family History — Father deserted Mother apparciitlj well 
Boj —Larger than the girl Slight snuffles, abdomen large, 
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^leen and li\ er not felt Several small flat papules over scrotum 
and buttocks, general adenopathy 

Ctrl — ^Smaller than boy, marked snuffles, fissures at comer 
of mouth, large spleen and hver, flat papules (numerous) over 
buttocks and Milva, mucous patches m mouth, general adenop- 
ath}" 

Serology — ^Mother, negative Twins, positive + + + + 

Under arsphenamm treatment the S3T)hihtic ^Tnptoms dis- 
appeared and the children gamed m weight 

Twms Vn — ^Bo}^ nme years old admitted to the dmic be- 
cause of mental backwardness They had attended school three 
jears, did not know the alphabet, nor could the}" distmguish 
one letter from the other 

The famil}" history was negative, as was the ph)" 3 ical examma- 
bon except for mental tests The hoys were alert, well formed,, 
and of more than average size 

Serology — ^hfbther, B W. ++++. Twins, negative 
WhDe no e\’idence of gyp hUij? could be demonstrated ph5"s- 
ically or serologically, they were given arsphenamin and mercury,, 
^th astoundmg results, m three months’ time they could both 
read and write 

Resume — I One twm is always more affected b}" sj’phihs 
than his mate, even discoimtmg the fact that one healthy twm 
^ usuall}* a httle stronger than the other 

n One twm may entirely escape the infection, while his 
Juate has most of the major signs of it This can happen m 
placenta spht ovum twins 

m That other abnormahties ran occur m twins which is 
fiot connected with the disease, to wit, mongobamsm 

That congenital sj'phihs by affectmg the endrocrme 
^^tem, produces marked differences m weight and stature, 
oientahty, and stigmata, such as hutchinsonian teeth 

^ It produces marked change m the viscera, but not of the 
same degree 

^I Children older than the twins show no stigmata, but 
® show markedly positive serolog}" 




THE PREVENTION AND CONTROL OF ACCIDENTS IN 
THE TREATMENT OF SYPHILIS 

The treatment of 53^)111115 has been S3^tematized to such an 
extent that it presents but few difficulties to the clmiaan The 
preparations of arsenicals and mercunals have been refined \nth 
such care that one is seldom confronted b3r reactions due to 
tone substances in their composition But no matter how well 
the treatment is S 3 ’stematized or how free our preparations are 
from impurities, the indixudual peculiant3’ of the patient still 
remains, and technical acadents will happen to the most careful 
of practitioners 

1 Infiltrations from Arsphenamm Preparations — Ars- 
phenamin infiltrations are caused most frequentl}' b}* the opera- 
tor’s needle passmg through both sides of the vem This can 
often be a\oided b}* observing the followmg procedure 

(4) Alna}’s use a sharp ordinaiy No 20 gage, long beveled 
needle, inches m length Grasp the s 3 Tinge with needle at- 
tached, or the needle as the case may be, as one would grasp 
the bow of a ^uohn, place the thumb of the left hand 6 mches 
below the sight of mjection and make firm traction, la}* the needle 
or ^imge flat on the skin of the patient, and with one thrust 
pass through the skm and upper wall of the vem, b}’’ this method 
It IS almost impossible to transfix the vem 

(-8) If the tissue is bemg infiltrated with aisphenamin the 
patient will complam of pain If the tissue is ^nslbl 3 ’’ infiltrated 
one of two methods are open 

Infiltrate the same area with 2 c c of a 10 per cent so- 
lution of sodium thiosulphate, m thig instance most of the arsemc 
in a few hours be converted mto arsemc sulphid, which is 
^niparativdy non-toxic and non-irritating Immediately after 
anbdote has been infiltrated mto the mjured tissue hot 
pt-cLs of a 5 per cent sodium thiosulphate solution should be 
applied for se\ eral hours In most instances this will completelv 
‘^cst e\en the most severe infiltrations If m spite of this 
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treatment the severe injBltration still persists, mulbple stab 
punctures should be made and the same dressmg should be 
applied If this is not done the area will often slough, and m 
some instances severe contractures will result 

2 Nitroid or Pseudo-anaphylactic Reactions. — ^The nitroid or 
pseudo-anaphylactic reaction is the most alanning crisis that 
occurs dunng or after the administration of arsphenamins 

Smce 1920 these reactions are fortunately veiy rare, and 
their disappearance is probably due to the ehmination of tone 
substances from the arsemcals by the manufacturers In the 
author’s expenence it has occurred only m adults In ten 
thousand doses given to children over a period of four years it 
has not occurred once This reaction is usually charactenaed 
by the foUowmg phenomena 

In many mstances before all of the solution is administered 
the patient makes the statement that he feels very queer The 
sdexa become injected, the face is dusbed, the veins of the head 
and neck are distended, and the pulse is full, bounding, and 
around 100, this may subside m a few moments leaving the 
patient a httle weak, but otherwise well In most cases, how- 
ever, this dushmg syndrome is immediately followed by ex- 
treme pallor, clammy perspiration, shallow respiration, and 
weak almost imperceptible pulse The patient informs you 
that he is gomg to die and one is indmed to bdievc him Still 
other sjnnptoms and signs may present themselves, such as 
edema m various mucous orifices, urticanal wheals on the skin, 
asthmatic attacks and vomiting, with loss of control of the 
sphincters In rare mstances cerebral or spinal sjrniptoms im- 
mediately present themselves probably due to an edema of tlie 
bram or cord 

lATiile these phenomena are alanning, in most instances tlic 
patients recover Cases m which deatli occurred have been 
reported This condition is essentially the same as surgical 
shock and should be treated m a similar manner The cause 
is problematic, but is usually due to toxic molecules in the manu- 
facturer’s: product, which at first stimulates Uie suprarenals and 
later depresses them almost to the point of non-sccrction 
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Imxnediatdy inject intravenously 1 cc of a solution of 
1 10|000 adrenalin chlond to which has been added 1/100 gram 
of atropin sulphate Lay the patient down, cover him with 
blankets, place hot-water bottles or glass jars filled with hot 
vrater about hmi, and give by mouth 4 c c of aromatic spirits 
of ammonia m 8 ounces of hot water Repeat the adrenalm 
m ten to fifteen mmutes if necessary and force hot flmds 

This procedure rarely fails The clinioan need not fear a 
yn pilar attack if he wishes to give arsphenamm at a subsequent 
penod 

3 Imniediate Central Nervous System Manifestations 
Case I — Congemtal sj*phihtic aged five, the youngest of a 
family of 5, was given 0 2 gram of neo-arsphenamm from the 
same gross mixture that the other 4 had received treatment, 
one minute after administration and while yet on the table he 
lost consaousness TTir breathmg became labored and sterterous 
The eyes di\erged outward, the pupils were contracted, the pulse 
was full and bounding, the limbs were flacad, 0 3 sodium thio- 
sulphate m 5 c c distilled water was administered mtravenously, 
with complete recovery m four hours He has been under ob- 
servation for one year since that tune and no untoward results 
ha\ e been observed It is probable that due to the rapid break- 
mg up of the arsphenamm an edema was formed at the base of 
the bram 

The rapid neutralization of this arsemcal product with the 
sodium thiosulphate was probably responsible for his prompt 
reco\ei3 

Since the other 4 duldren were unaffected by the neo-ars- 
phenaimn from the same beaker, it is likely that this reaction 
^as due to the condition existing withm the mdividual 

Case II ~A patient of Dr F W jMcCallum was given 0 4 
Sm of arsphenamin, and twenty-four hours later developed 
cerebrocerebellar symptoms of the most alarmmg kind charac- 
terized by unco-ordmated constant, violent movements of which 
she was entirdy conscious, but unable to control After twclie 
hours of this condition, which was uninfluenced by narcotics, 
^0 patient was given gas-oxj’gen anesthesia, a lumbar puncture 
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was done, and 30 c c of spinal fluid withdrawn The symptoms 
inuncdiately became less and ceased altogether tnenU-four 
hours later 

4 Arsphenanun Keacbons Occurring Twenty-four to Sev- 
enty-two Hours After Administration — (A) The so-called 
Jarish-Herxlieimer reactions divided into three classes 

1 Cutaneous manifestations, such as scarlatiniform or 
rubclliform rashes, papular rashes occurring on and often ac- 
centuating pre-existing early syphilitic eruption 

2 Visceral manifestation which may attack any portion of 
the intestinal tract, unnary'^ tract, or even the liver, followed 
by transitory slight jaundice 

3 Central nervous system involvement, most frequently 
manifested by severe headaches probably due to cerebral edema, 
facial paralysis, or peripheral neuritis 

These conditions witli the exception of facial paralysis and 
peripheral neuritis are usually transitory and require no treat- 
ment, the facial paralysis is never permanent, but ivill take the 
same length of time for recovery tliat tlie usual Bell's palsy' re- 
quires If the headaclies last for more than three days relief is 
promptly secured by one intravenous dose of 0 45 solution of 
thiosulphate 

(B) Prostration of more or less severe nature characterised 
by headache, vomiting, diarrhea, and rise in temperature 

On close examination these patients will usually reveal an 
acute or dironic focal infection The obvious thing, of course, 
IS to remove all focal mfections, such as teetli or tonsils, if pos- 
sible, and never admmister the arsphenamin if the patient is 
suffering from an acute infection no matter how slight In 
this mstance the patients promptly recover if food is withheld 
for twelve hours, and all fluids are given per rectum Hie fol- 
lowing twenty -four to forty'-eight hours tlic patient should be 
given only solid foods wiUi no fluids one hour preceding, dunng, 
or one hour after meals (after tlie method of Sippy) Between 
meals fluids, including alkalme water, should be given freely 

5 Arsphenomm Dermatitis, Jaundice, or Both — These 
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manifestations are the most severe and hold the gravest prog- 
nosis of all arsphenamm reactions 

Predisposing Factors — (a) Individual sensitization of the 
patient to the arsemcak 

These people usually develop their comphcations after the 
second or third dose 

(6) Focal jnfections, teeth, tonsils, smuses, peribronchial 
glands, chronic gall-bladder, appendix, or infected gemto- 
unnai^’' tract ^ 

(c) Chrome disease of the great secretory or excretory glands, 
espeaally the hver 

(d) The madence of acute mtercurrent disease 

(c) The use of arsemc and mercury m large doses dunng the 
same course, or the use of large doses of arsphenamm at too dose 
intervals ^ 

Warning Symptoms and Signs — (a) Itchmg of the soles of 
the feet and palms of the hands Generalized itchmg 

(J) Rubelhform and scarlatmiform eruptions accompamed by 
moderate or severe itchmg 

(c) Persistent headaches, nausea, and general sensation of 
ill feeling 

(d) Loss of weight, with extreme ner\^ousness 

Types of Arsphenamm Dermatitis — (a) ^ild, m which the 
scarlatmiform eruption is followed by branny scalmg 

(fi) Moderately severe, in which the desquamation is like 
lhat of scarlet fever, indudmg palms of hands and soles of feet 
t) Severe, m which the rubelliform rash is followed first by 
^Qna of eyehds and face, and a httle later edema of the ex- 
tremities, soon followed by profuse oozmg and crustmg of the 
entire body, duration from one to three weeks 

The edema then disappears and a scaly, dry, pigmented sLm 
results which lasts for months The sweat and oil glands re- 
their functions very slowly and sometimes not at all 
(d) Very severe t 3 q)e, which not only shows the severe cu- 
taneous in\olvement, but the tongue esophagus, and mtestinal 

I Stokes, Archives of Derinato1og> and Syphilolog> , January , 1923 
'IcBnde and Dcnnie, Ibid 
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tract are also involved In this type the first S 3 Tnptonis appear 
in the mouth as an mtense stomatitis and glossitis Such a 
case was referred by Dr W W Duke, of Kansas City 

(e) Severe dermatitis with jaundice, nearly always fatal 
until the advent of sodium thiosidphate 

Treahncfit — ^Smce the cause of arsphenamm dermatitis has 
been demonstrated to be due to improperly split arsenical com- 
pounds stored m the hver, the logical treatment ivould be to 
neutralize these chemicals Such a method was reported by 
Dr W L McBnde' and the author This method consists of 
the mtravenuos administration of sodium thiosulphate dis- 
solved m 10 c c of distilled water given daily for four days in 
the foUowmg dosage 0 45, 0 6, 0 9, 1 gm The succeeding 
dosage to be governed by tlie condition of the patient Simul- 
taneously 1 gram of sodium thiosulphate is given t i d by 
mouth By this metliod the course of the dermatitis is cut 
from SIX months to as many weeks Pusey, Ormsby, Mitchell, 
and others of Chicago, Stokes of Rochester, Wile of Ann Arbor, 
Schamberg of Philadelphia, Markley of Denver, Alderson of 
San Franasco, Hissen of Wichita, Duke of Kansas City, Milne 
of Kansas City, and many others have verbally reported its 
successful use McBnde and the author have used it success- 
fully m over 30 cases durmg the course of four years It is under- 
stood, of course, that the patient® is to be put on a low caloric 
diet wnth plenty of fluids A soothmg omtment should be used 
externally, preferably a tragacanth emulsion of olive oil, daily 
exposure to sunhght is of great importance 

Jaundice Vitaccompanted by Dermatitis — ^In arsphenamm 
dermatitis and jaundice the mjury to the kidney is, as a rule, 
negligible The liver suffers the brunt of the injury In cases 
that have gone to autopsy all degrees of hver mjury from cloudy 
swcllmg to massive liver necrosis have been found All degrees 
of jaundice are seen ranging from yellow conjunctivas to deep 
bronzmg of the entire skm With but few exceptions these 
cases clear if put under tlie sodium thiosulphate regunc 

* Archnes of Dermatology and S>philiSf January, 1923 

» Smith cited (Lancet) by French, I, 262, June, 1920 
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These exceptions are some of the' cases in which the skin is 
almost black 

Perqjheral neuntis, myehtis, cerebntis Any one of these 
three may occur an3rwhere from two weeks to three months 
after intensive treatment with the aisemcals 

M are dower to re^ond to treatment than the other con- 
ditions for the well-known reasons that edema has taken place 
Nervous tissue does not take kindly to edema if it exists for 
some tune, no matter what the cause, consequently, when the 
cause IS removed recovery of nerve activity is slow In one case 
of mjditis referred by Dr E Lee Miller an mcomplete Brown- 
Sequard paralysis devdoped withm twenty-four hours This 
was ushered m by diffi culty m urination which soon devdoped 
into complete suppression, complete loss of the use of the nght 
leg and hyperesthesia, and partial loss of left leg with hypo- 
esthesia, the area of hypo-esthesia extended from above the 
twelfth dorsal vetebra downward The patient was seen on the 
fourth day and started on mtravenous sodium thiosulphate In 
one Week he began to move the paralyzed leg, and in one month 
was walking with canes, and completdy regjuned the control of 
dl his functions 

^ Mercnirial Stomatitis — The symptoms of mercurial sto- 
matitis are so wdl known they need not be described here 

Pfcdtsposifjg Factors — ( 1 ) Pyorrhea alveolains In prac- 
tically aU cases of Rigg*s disease the Vincent spirillum and the 
fusifonn bacilius exist probably as parasites 

( 2 ) Poor oral hygiene 

( 3 ) Tobacco 

’Freaimenl — (1) Care of the teeth and gums, through brush- 

removal of deposits, and a chlormated mouth-wadi such as 
^h solubou 

(2) Litravenous use of sodium thiosulphate lu cases in 
which this regime is followed mercurial stomatitis promptly dis- 
appears 

^cute mercurial poisoning from the mtravenous use of soluble 
^^ercunals and the intramuscular use of salicylate of mercury, 


vox. 7-^8 
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probably tlic only non-solnblc nicrciinal piofhicinp acute nietnllic 
inloMciiUon 

'ihese eases arc picclpilatc and arc cliar.icleri/cd by cramps, 
tenesmus, bloody stools, and i)rosliation. Albumin, blood, and 
casts may be present in tlie urine Sodium tlnosiil[)lmte by 
nioutli and intravenously is indicated, tlicn signs and symiilonis 
pioniptly disapjicar ^ Jus mctliod is veiy successful in (lie trcal- 
incnt of individuals wlio have taken huge doses of biclilorid of 
ineii iiry 

Imho nitons and Abscett from the Inhamutcular Admmtdm- 
(ton of Arstutcait or Mcrcioials ,- — Painful indurated masses often 
follow tin's mctliod of lieatmenf Tfot saline packs ajiplicd for 
one Jiour, two or tlnee limes a day, will usually siiflicc. If the 
mass fails to disajijieai under tins treatment and becomes some- 
wjiat soft, it should be immediately opened and flramed Prompt 
liealmg will lesiilt siiue these masses are usually sterile 

Rl'sUMt 

(rt) Sodium thiosulphate is (he most successful neiilrali/mg 
agent foi meiciiual and aiseiiKuI intoxication, no matter what 
the manifestation It can also be successfully used m lead and 
bismuth 01 any of the Iicavy metals belonging to this group 

(/i) Arsenical dermatitis and jaundire are ]jreceded by cerl.im 
signs and symjitoms wJiicli slioiild warn tlic chnici.in to dis- 
continue the use of arsphenamm 

(r) If very intensive treatment is used, mercury and arsenic 
should not be used in the same course unless the jiaticnl is very 
closely guarded by fieqiient searching es.iniinations 

(d) All solutions given intravenously should be filtered through 
a iilter upon which the needle is directly fitted 

(e) I'ocnl or acute infections, interciirrciU diseases, liver or 
kidney injury are conlraindicalions to the use of arscni&ils and 
mercuimis 

'J he occurrence of one nitroid reaction in an adult p.iticnt 
docs not predispose him to a second when arscmc.ds .ire again 
given 
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NEGLECTED FACTORS IN THE TREATMENT OF 
SYPHILIS 

The 3 cases which I have to present today have been iinder 
observation for a number of years They have been selected 
for the purpose of showing the importance of secondary factors 
lu the treatment of syphilis — ^factors wrhich are far too fre- 
quently disregarded m the care of the sj'phflitic patient. 

The first case is a young man twenty-four years of age He 
claiffis to ha\ e alwaj^ been m perfect health and to have had no 
serious illness m his lifetime As 3 '’ou see him now he is m good 
state of nutnfaon and is apparently m perfect health In June, 
1918 he came m with a heahng gemtal lesion and with a flat, 
pigmented, macular eruption covenng the arms, chest, and ab- 
domen The epitrochlears, postcer\acal, and mgumal lymph- 
uodes were palpable and distmctl}’' enlarged The teeth and 
pirns were bad Pus could be squeezed from about the gums 
His pupOs were equal and all reflexes normal He had no head- 
?dies The unne wtis negative and the Wassermann test 4 
plus positive 

He Was given 4 doses of neosalvarsan, 3 5 gm , followed by 
gnuns of bichlond of mercury m the muscle, 2 to 3 grains 
week No sahvation and no albumm m the urme He was 
told to consult a dentist who ad\nsed the removal of a number of 
^^th and treatment for p 3 rorrhea He refused to have this 
''ork done at the time After tw o weeks’ rest the above course 
treatment was repeated No further treatment was given 
m SIX w eeks his Wassermann w as 4 plus positive This course 
treatment was repeated, follow ed in a few weeks by a nega- 
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live test, but m three montiis without treatment it was again 
4 plus He was again given 20 grams of mercury and tlicn given 
mixed treatment by mouth for three months In the course of 
a few montlis Ins test was again 4 plus 

During tlic entire course of the treatment the patient was in 
excellent general condition, and save for tlie positive test might 
have been dismissed as so-called cured Care of the teeth was 
now insisted upon Four teeUi were found witli apical granu- 
lomas and were removed TJie gums were treated No further 
specific medication was given at tins time In a few months 
he reported a negative test At present, nearly two years after 
treatment of Uie tecUi and without speafic tlierapy, his lest 
IS negative Additional treatment has been advised, but not 
taken 

The second case, Mrs C., consulted her physician because 
of extreme nervousness and msomnia Her physician diagnosed 
nervous syphilis Her Wassermann test was 4 plus From her 
statement she must have received a good consistent course of 
treatment at the tunc Her msomnia and nervousness com- 
pletely disappeared and she was in excellent health for two 
years when Uicsc two major symptoms recurred The Wasser- 
mann test was 4 plus positive A spinal puncture was refused 
Vigorous treatment reheved her of her symptoms m a degree 
only An examination for focal infections showed the teeth 
unusually good, witli the tonsils mfcctcd and tlie fauces red and 
dry. A mass was found m tJic left pelvis Operation ivas ad- 
vised and a simple cyst of tlie ovary of some sire was removed 
Following tins her symptoms were greatly improved, but the 
insomnia returned Her lliroat became sore and pus could be 
expressed from both tonsils Ihc tonsils iverc removed Pre- 
vious to the abdominal operation and the removal of Uic tonsils 
the Wassermann was 4 plus positive Six weeks aftcn\ard the 
test was negative, altliough no specific treatment was being 
given during tins Umc 

T he tliird case, Mrs H , in 1914 contracted, innocently, an 
infection on the tongue She was given salvarsan and mercury 
bj her physician over a period of eighteen montlis to two years 
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She \sas in excellent health until 1920, when she developed a 
sore tongue, with flatulence, and was nerv’^ous and imtable 
The tongue wras red, fissured, swollen, and covered with flat 
serpiginous lesions The tongue presented features of a t)pical 
late luetic glossitis The Wassennann was 4 plus Vigorous 
treatment removed her subjective symptoms, but failed to 
matenally change the character of the tongue The Wasser- 
mann remained positive 

Exammation of the patient for focal infections failed to re- 
leal any areas She has a retroflexed uterus which is freely 
mo\'able Because of the flatulence she was given a test-break- 
fast and foimd to have only 6 points of free HCl, and after a 
full meal 10 pomts This patient was given 20 gtts of dilute 
HQ with 5 grains of pepsin immediately after meals, wuth the 
dose repeated in thirty mmutes In a very short time the tongue 
had cleared and the flatulence and nervousness had disappeared 
Her test became negative without further specific treatment. 
She has received some treatment smce, howei er, and now has 
a negative test with no positive finding s 

The outstanding feature m these cases has been the per- 
sistently positive Wassermann tests and S 3 miptoms without ob- 
]ecti\e findmgs A few years ago such cases might have been 
considered as being Wassermann fast and the patients given a 
'cry unfavorable prognosis Every case of S 3 ^hilis, regardless 
of the stage m which it is presented for care, should be closely 
uispected for focal infections or other defects, and these should 
be cared for as soon as it is consistent to do so Smce the damag- 
es effects of long-contmued absorption from focal areas of m- 
fection on the character of the blood-vessels, the heart muscle, 
and heart function, even m the lesser years of life, have been so 
dearly shown, may not the removal of these focal areas be a 
factor in reducmg the mcident of cardlo^^cular lues? Or, 
agam, where the absorbed toxm is particularty selective for 
^crv ous tissue may not this also be a factor, where left untreated, 
^ increasmg the madent of neuroq^hihs? 
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CARDIOVASCULAR SYPHILIS 

In the light of our present-day knowledge of the \ ascular 
changes produced by the invasion of the heart and great vessels 
by the Treponema palhda^ it is of mtense interest to reAaew 
the pathologic hterature of the pre-Wassermann daj^s One is 
impressed by the SLCznmcy of the pathologists m the recogmtion 
of s}’phihtic changes in the great vessels Certainly the advent 
of the Wassermann and the discovery of Treponema palbda 
gave the dimcian a dearer insight into cardiovascular diseases, 
and a careful study of such cases on the postmortem table has 
greatly enhanced our knowledge of the vascular manifestations 
of syphihs If a degenerative process m the vessds is attributed 
to syphilis the Treponema palhda should be demonstrated m 
that tissue Many of these problems have been definitdy 
solved, some few require further mvestigation to defimtely es- 
tablish their rdationship to sjT)hilis 
When the organism infected with the Treponema palhda 
reaches that stage in the evolution of its sjqihilis that secondarj 
manifestations occur, in short, when the Treponema palhda are 
disseminated from the local focus by the blood-stream through- 
out the body, which fact is announced by secondary niani- 
festabons and a positive Wassermann, then the heart and great 
vessels are mvolved — cardiovascular syphihs exists 

Erdheim reports the case of a man with secondary s\q)hilis 
of SIX Weeks* duration who suffered a violent accidental death 
hcroscopic exammation of his aorta showed the characteristic 
round-Kielled mfiltration with degeneration of the dastic tissue 
^ the media, and the Treponema palhda were demonstrated 
b}^ Lex'aditi’s method 
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To the clinician, who is at best an occasional pathologist, 
the manifestations of syphihs of the heart muscle produce 
many peiplexmg problems One must consider the damage done 
by the mvader m the musde tissue by its presence plus the mani- 
festations of degeneration produced by the increased demand 
upon the heart muscle m aortic mcompetency The character- 
istic feature that is so stnkmg m the manifestations of s)philis 
of the aorta unfortunately is not m evidence upon gross inspec- 
tion of the heart If the aorta shows the characteristic lesions 
of syphihtic degeneration of its media, one is led with considerable 
justice to assume that to a degree the existmg cardiac pathology 
is due to the presence of syphihs If the existmg syphihs is of 
comparatively recent date, the aorta may show m gross examuia- 
tion an extensive mvolvement, while the cardiac muscle on gross 
mspection is apparently normal More frequently the character- 
istic lesions are present m the aorta and the heart shows hyper- 
trophy and a varymg degree of fibrosis To Homer J Wright, 
of Boston, and Warthm, of Ann Arbor, are due our present knowl- 
edge of the microscopic pathology produced by invasion of the 
heart muscle by the Treponema pallida In Warthm’s onginal 
article comprising a large series of cases, representmg both ac- 
quired and congenital cardiac manifestations of tlie disease, the 
gross and microscopic findmgs are reported m detail One of 
the most impressive statements embodied m his original report 
IS the demonstration of the Treponema pallida m tlie heart 
muscle by the Levaditi stain m an organ that on gross cx- 
ammation showed no pathologic changes This fact recalls to 
the mind of the dimcian Fournier’s assertion "tJiat syphilis 
sleeps. It never dies ” Warthm desenbes parenebj-matous de- 
generative changes and a more chronic interstitial t}'pe asso- 
aated mth fibrosis, botli tj-pes showing the presence of Tre- 
ponema pallida byLevaditi’s method 

A localized sj-philitic process may attack Uic wall of the left 
\ entricle and so damage tlie cardiac muscle that an ancuiy'smal 
dilatation of the ventricular wall subsequently dc\ clops m the 
damaged muscle Microscopically the structure is that of a 
gumma 



C:Aia)10VASCIJLAR SYPHILIS 


1241 


That syphilis and aortic disease were frequently assoaated 
was a pre-Wassermann observation of the older dmiaans Our 
present conception of the pathologic changes charactenstic of 
syphihs in the cardiovascular S3^tem dates from the original 
descnption of Doehle and Heller Sj’philis is descnbed as a 
disease of connective tissue, the truth of such a descnption is 
well illustrated m the pathology of the aorta The process is 
most marked in the beginning of the aorta, and the arch, being 
less m eMdence as the great vessd reaches the diaphragm, 
where m the usual case the characteristic lesions disappear, the 
aorta m its abdommal part bemg smooth and glistening in ap- 
pearance This IS in contrast to atheromatous degenerative 
processes which attam their maximum of development at the 
bifurcation of the aorta and show no special predilection for the 
arch Exceptionally syphflitic disease with aneurysm is present 
m the abdomen, however, m a vast majontj’' of cases the charac- 
teristic lesions are localized above the diaphragm The gross 
appearance shows numerous depressions which are difficult to 
describe Steork compares these depressions to the stnas of 
pregnane}’' present on the abdomen of the multipara The com- 
parison is fairly accurate both as to appearance and histologic 
patholog}’’ Over these depressions the mtima is of almost 
Doimal appearance, or, if the process is of considerable duration, 
the mtima may show some attempt at compensatoi^’’ h}’per- 
trephy The depressions are produced by the rupture and diSr- 
^tegration of the elastic tissue m the media, each depression 
representmg a potential aneurj^sm The degeneration of the 
media also produces a wnnklmg of the mtima charactenstic 
^philis This fact is exaggerated in preserved specimens, 
‘^ud while it undoubtedly exists antemortem, the dehydration 
of the tissues after death intensify this characteristic manifesta- 
t^on Calcification is never present, and if found represents 
associated atheromatous degeneration The aortic ring is 
Soneralh dilated and frequently the arch shows dilatation of 
^ 'enable degree, aneuiy^sm may be present The charactenstic 
O'a of elastiaty that must be present when one considers the 
ovtensue degeneration of elastic tissue in the media may go 
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to explain the shortness of breath, pain, and mediastinal dis- 
comfort so promment in the histoiy of the early dmical cases 
of aortitis 

Aneurysm develops m the depression formed by the rupture 
and dismtegration of the elastic tissue Occasionally the mtuna 
will be dissected up along with half of the media by the blood- 
stream and a dissecting aneurysm be produced 

A small round-celled mfiltration with plasma cells and an 
occasional multinucleated giant-cell are found in the media and 
adventitia The vasa vasorum show an extensive infiltration 
and marked defomuty If tlie elastic tissue is stamed, one is 
impressed by its markedly degenerated appearance in tlie media 
showmg clumps and mterrupted groupings of degenerated 
elastic fibers with a repeated irregular interruption of con- 
tmmty 

It is customary m the consideration of the pathology of 
cardiovascular syphilis to describe syphilitic pericarditis and 
endocarditis I believe the endocarditis to be of secondary 
importance from both a dinical and pathologic standpoint 
Climcians and pathologists alike have long associated syphilis 
with the aortic valve On postmortem exammation the aortic 
valves are frequently sclerotic, shglitly thickened, and generally 
mcompetent The ragged, irregular deformity of the valve, so 
characteristic of mfcctive endocarditis, is always wantmg The 
valvular margins are smooth and the major parts of the m- 
competency is produced not bj'’ tlie lalves, but by a dilatation 
of the entire aortic rmg Even in the presence of slight thicken- 
mg and stiffness wnth adhesions betw'cen tJie valve cusps at 
their attachment to the aortic rmg, all of wliicli is generally 
present postmortem m tlie cardiovascular sj'philitic, one must 
search further for an explanation of the entire lack of diastolic 
blood-pressure which is so often tlie outstanding antemortem 
clinical feature In a given case w'ho has lived for considerable 
time with a diastolic blood-pressure that cannot be read, one is 
impressed bj'- the slight postmortem deformity in tlie valve cusps, 
and must conclude the incompctency is due to a large degree 
not to the deformity of the valve segments, but an mcompctency 
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produced by dilatation of the entire aortic ring I believe that 
the association of syphilis and the aortic valve is produced 
not by the deformity of the valve segments, but by the degenera- 
ti\e process m the elastic tissue of the aorta, wuth dilatation of 
the first part of the aorta and the aortic nng 

The importance of syphilis in assoaation with angma pectoris 
has led to an extensive hterature on the changes produced in 
the coronary vessels by syphflitic infection The process is 
identical with that occurrmg m the aorta As m the aorta, the 
process is one of dastic tissue degeneration The anatoimc 
structure of the first two or three centimeters of the coronary^ 
lessds IS similar to that of the aorta The media shows much 
elastic tissue at the ongm of the vessels, hence the pathologic 
process with its predilection for connective tissue is to an as- 
tonishmg degree confined to the first, second, or third centi- 
meters of the vessels 

The changes are often extensive and exactl}’’ similar m gross 
and microscopic appearances to those pre^aously descnbed m 
the aorta, comphcated by the fact that the openmgs of the 
^ essels are markedly constricted and deformed b}’’ the dilatation 
of that part of the aorta from which the coronaries arise Thus 
IS produced a deformity that markedly mterferes with the nutri- 
tion of the heart muscles This pathologic fact is frequently 
encountered m the postmortem exammations of cardiac s}ph- 
ditics following sudden death 

The calcification and obhteration of the lumen of the coro- 
naries so frequently seen postmortem m angmal subjects is, m 
Ihe light of our present-day knowledge, not attributable to 
syphilis WTnle man}’* of the cases presentmg an obhteratmg 
endarteritis with calcification may be associated wuth syphilis, 
the presence of the calcification excludes the possibihties of 
nttnbutmg the existmg pathology to a S3q)hflitic degenerative 
process 


Cardio\ oscular manifestation of s}^hilis occurs at any age, 
ut is most frequent m young adults ^lales are afflicted w ith 
filter frequency than females, the ratio bemg four to one 
c negro shows a marked susceptibihty Ph^^sical stram is a 
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frequently associated factor The absence of the histoo' ol 
rheumatic fever or an acute infection is conspicuous m the historj 
of every case Climcally the findmgs vary over a wide field, 
m a begmnmg syphihtic degeneration of the aorta the findings 
are slight The subjective sjnmptoms are of unusual seventy 
and mclude pam, precordial or mediastmal, frequently parox- 
ysmal m character, which may be assoaated with dyspnea and is 
frequently nocturnal Physical examination at tins stage shows 
no inkling of the developmg condition other than some slight 
anomaly of the aortic sound Fortunately, the Wassermann is 
positive m a higher percentage of cases, and often gives the 
dimcian a true understanding of a developmg pathology Sub- 
sequently, as the aortic valve becomes incompetent the symptoms 
are characteristic, the high pulse pressure, Corngan’s pulse, 
diastolic murmur, wide-spread arterial pulsation, most marked 
in the carotids, and the heaving impulse of the heart against 
the cliest wall, all mdicate an mcompetent aortic valve Pul 
sation at the nght second interspace is frequently present 
The murmur and tlie blood-pressure are of special interest 
At the London National Hospital for Diseases of the Heart 
the high systolic blood-pressure so characteristic of aortic in- 
competency is mterpreted as an attempt to maintain an ade- 
quate blood-pressure in the important centers in the brain and 
not as a manifestation of peripheral arterial disease 

The same observers call attention to the marked discrepancy 
of tlie systolic blood-pressure in Uic leg and arm in aortic in- 
competency Not infrequently tlie systolic reading in the 
femoral artery will be from 20 to 100 mm of mercury higher 
than that obtained m tlie bracliial artery 

The murmur is soft and blowing, diastolic in time, and oc- 
casionally difficult to hear In my experience it can be heard 
over both tlie aortic and pulmonary area witli equal intensity 
One may be confronted by the murmur described by Austin 
Fhnt Much has accumulated in tlie literature concerning this 
murmur and its mode of production I hax e found it to present 
wndely different characteristics in my cases In the presence 
of an unusual murmur of difficult or impossible interpretation 
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one should turn to the pulse and blood-pressure for evidence 
of aortic mcoinpetenc3% as an aorta so damaged as to produce 
this murmur has, in my expenence, alwa3rs been assoaated 
with the characteristic signs of aortic mcompetenc}’' The dis- 
cussion of the ph^'sical diagnosis of cardiac disease and aneui^^sm 
does not fall withm the scope of this paper However, if the 
diniaan will demand stereoscopic roentgenograms of the heart 
and aorta m every case of cardiac disease be ginni ng aneurj'sm 
will be more frequently recognized It is important to not onij* 
study the flat plate, but to look behind the aorta vnth the fluoro- 
scope, which procedure, if adopted as a routme, will occasionally 
sa\ e a diagnostic error The Wassermaim is a valuable diagnostic 
aid and is, fortunatdj’’, positive m a high percentage of cardio- 
\ascular disease due to syphilis However, it is not amiss for 
the dimaan to recall that m the presence of aortic mcompetenc)’' 
in a )oung adult who has never had rheumatic fever the thera- 
peutic test is our most accurate method of establishmg the pres- 
ence of ^phflis In my cases of cardiovascular sj^ihilis I ha\ e 
been impressed by the lack of dmical e^ndence of assoaated 
in\ olvement of the central nervous sj^tem 

The clmiaan should recall that a S3Tphihtic disease of the 
cardio\'ascular system is a progressive degenerati\e process 
and the prognosis is at best imcertain One maj', b} careful 
consideration and sun^e}’’ of the histor}*, duration, ph}'sical and 
laborator} findings, after the mdmduaPs response to treat- 
nient has been ascertamed, hazard an opmion with a certain 
degree of prognostic accuracy*, ever recalling that sudden death 
^ a frequent tenmnation of aortic disease Cases presentmg 
hut few physical signs may rapidly progress m the face of treat- 
ment, develop angma, and temunate m death m an maedibh 
short space of time In contrast to this, cases presenting a 
niarked widemng of the aorta, with a diastolic murmur, Com- 
E^^ns pulse, and cardiac h^qiertroph}’’ ma}’ show marked sub- 
jccti\e improvement under treatment, and lead an active and 
life over a long period of years 

Experience teaches certain prognostic facts that should be 
carefully considered m offermg a prognosis m ca^dl0^ascular 
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syphilis lachycardia in aoilic disease of sypliililic cliolog} 
IS gencially indicative of a markedly degenerated heart muscle 
Auricular fibrillation is not so common as m mitral disease, 
but once established is permanent, and an irregular pulse nitli 
positive dimcnl evidence of aortic disease offers a bad prog- 
nosis Attacks of angina pectoris with pain radiating down 
tlie left arm to the tliumb and little ffngei are forerunners of a 
sudden fatal termination In marked contrast to this the clinician 
ficquently encounters cardiovascular syphilitics with prccordial 
pain, paroxysmal in cliaractci, which disappears under anti- 
syjihihtic treatment These cases that show maiked improve- 
ment or complete recovery from pain, under specific medication, 
never experience the radiation of pain to Uic thumb and little 
finger, nor tlic impending sense of deatli so chaiacteristic of 
tlie fatal aiscs of angina pectoris 1 he pain may be on exertion 
lefcrred along the sternum into the neck, and of such severity 
.IS to totallj' incapacitate the patient subsequently to com- 
pletely disappear under specific treatment Ihc age of the 
patient and the duration of the syphilitic process arc to be 
carefully considered from a prognostic standpoint Young 
adults respond to treatment to a greater degree tlian those 
advanced m years The duration of the existing syphilis is a 
factor of immense importance As a rule tlie younger tlie syphilis, 
the more marked is the response to treatment 'friic syphilitic 
aneurysm is a progressive affair and docs not show the marked 
iniprovenicnt under treatment that the clinician so often ex- 
periences in aortitis Altliough the subjective iinprovemcnl 
under proper treatment is often ni.arkcd, and coiisider.iblc evi- 
dence IS accumulating to show that the progressive naliirc of 
this process can often be inhibited by judicious Irealnieiit 

Specific medication in cardiovascular sj'phihs demands the 
utmost caution 'Jhc administration of potassium lodid and 
mercury arc rarely followed by untoward effects Ncosalvarsan, 
while powerful and efficient as a therapeutic weapon, is at times 
a two-edged sword Occasionally the clinician is confronted 
with a c.ardio\'ascular syphilitic generally advanced in years, 
who, following the administration of ncosalvarsan, experiences 
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an augmentation of his symptoms, which are imfortunatdy 
markedly intensified and often progress to a rapid and fatal 
temunation The explanations advanced to account for this 
dimcal fact are numerous and vaned I beheve this is a true 
Herxhenner reaction and that the biochemic reaction between 
the treponemata and the administered arsemcal are unusual and 
abnormal, resultmg not m the death of the mvadmg treponemata, 
but m edema of the cells surroundmg the mvader and their 
rapid degeneration, with marked exacerbation of the clinical 
sjTnptoms The dmical facts m such cases support this con- 
tention Fortunately, such disastrous results are comparatively 
rare, and m my expenence have occurred only m those patients 
who are advanced m years and hav'-e long suffered from syphilitic 
m\ol\ement of their cardiovascular system So constant has 
been this fact that I hav^'e abaridoned the use of neosalvarsan m 
blderly cardiac patients who have suffered from syphihs for a 
long penod of time 

The burden of the responsibihtj’’ for the earty recogmtion 
of cardiovascular S3^hilis falls not on the dermatologist or 
worker in ^^phihs, but on the general practitioner I beheve 
that if the dmician will examme Gvciy S5^hihtic for evidence 
of cardiovascular disease, and m the presence of wy evidence, 
subjective or objectiv^e, utilize the o-ray and fluoroscope along 
with the Wassermann, the percentage of syphihtics with diag- 
nosed cardiovascular s5^hilis will be mcreased At this pomt 
It IS well to recall that subjective evidence with a positiv^’e Wasser- 
mann precede the establishment of signs Conversel}*, if the 
^^hnician will examine every cardiac case for dmical and labora- 
toTv evidence of syphilis the end-results will show a marked 
mcrease of cardiovascular disease attributed to sj’phihs It is 
of extreme importance that cardiovascular syphilis be recognized 
^ such, because untreated it is a progressiv^e and often fatal 
n^aladj An accurate diagnosis and its subsequent treatment 
often arrest the degenerative process m the heart and great 
'esads and giv^e to the patient man}’ added years of compara- 
health and usefulness 
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The problem of the mental trauma expenenced by the m- 
diMdual who contracts syphilis is worthy of more than pass- 
ing attention This subjective reaction, assoaated as it is with 
the diagnosis of syphilis m the mteUigent, may be apparentlj’’ 
negligible, or m the mdividual of neurotic tendenc}^ may as- 
sume such proportion as to overshadow the underljmig sjrphihs 
Suiade is not unknown Domestic comphcations are frequent, 
and the divorce court is a common sequence The successful 
therapy of qqihilis demands the phj^'siaan's attention, that the 
mental reaction of the patient be considered as well as his 
sjTnptomatology and senology Each mdividual case presents 
its outstandmg features and complications, which to a degree 
may be aflayed by a tactful handlmg of this often neglected 
detail m the management of the syphilitic Encouragement 
mid assurance that a sjmiptom-free future may be reasonably 
expected by a patient who faithfully and persistently recenes 
treatment is always productive of good, both on the mental 
«ittitude of the mfected mdividuaT and his willin gness to submit 
to prolonged future medication 

We will in the subsequent discussion confine our obserxa- 
tion to the variations m response to specific therapy in S3q>hilis 
of the acquired t}pe m the adult 

Lot us consider the possibilities and limitations of anti- 
sxphilitic medication, and the rhmml and laboratory exidence 
both pathologic and serologic concerning the end-result of 
fherap\ m constitutional syphihs Certam it is, wide difference 
of opinion exists among the dmicians concermng what con- 
^^oquate treatment and subsequent chmeal cure 
on one considers the accumulated pathologic exudence now 
^'mlable m our hterature, m which numerous mvestigators 
^'0 demonstrated the Treponema palhda m the vital organs 
dead from mtercurrent disease who contracted 
sjphilis twenty or thirty years previously, and during 
period had been S}Tnptom free from direct manifestations 
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of their sjTihilis, cure must be mterpreted as a balance between 
the host and the mvading Treponema pallida Clmically, 
when one sees a syphilitic who is sjunptom free and serologic- 
ally negative foUowmg two or tliree years of mercury and neo- 
salvarsan, relapse both serologically and clmically, tlie pos- 
sibility of a cure m a given case becomes a compheated quesbon 
Syphilis and tuberculosis present numerous closely similar cliar- 
actenstics The pathologic process may m both infections rc- 
mam inactive through the subsequent life of the individual, a 
clmical cure, or at some subsequent time manifest Uiemselves 
by renewed activity In syphilis this renewed activity may in- 
volve any organ of the body or be manifest only by a positive 
scnology From tlie pathologic evidence one must believe that 
cure m consbtubonal syphilis is exactly equivalent to cure in 
tuberculosis, that the process is macbve, a dmical cure Cer- 
tam it IS m syphihs that subsequent manifestations of activity, 
be they objective, subjecbve, or serologic, may m a vast majority 
of cases be eradicated by judicious anbsyphilitic treatment 
Occasionally developmg acbvity may to a degere be predicted 
by the subjective manifestabons and serologic evidence Such 
an early acbvity responds rapidly to specific medication, al- 
though tlie serology may be unclianged 

We must regard the reacbons of the body to the Treponema 
pallida which constitute the pathology of syphilis as a defensive 
measure It is upon the success or defeat of these defensive 
reacbons of the organism, indicated to a degree by the mdividual’s 
response to treatment, that activity or clinical cure depends 
Specific medication has a profound influence on the course of 
sjTihilis It aids the defensive measures of the organism by the 
actual destruction of the ebologic invader However, those 
Treponema pallida deeply embedded and fixed by connective 
tissue, defensive measures are not accessible to specific treat- 
ment, and these Treponema pallida may after years of apparent 
inactivity subsequently produce clinical manifestabons of 
sjqjhilis We believe the clmical cure of syphilis to consist m 
keeping an individual symptom free throughout his life and, if 
possible, serologicallj negative However, we should recall we 
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^are treatmg first an mdi\ndual whose Wassermann reaction is 
Shut a secondarj* consideration This question of indiAudual re- 
ssislance to syphilis is so dosdy bound up with our results of 
I therap3’ that it is difficult to unravd that which is due to therapy 
'and that which is due to a rdativd}" high immunity^ of an m- 
t dividual to syphilis Often the advent of specific treatment de- 
ades the issue in faior of the host The dispensarj" dmiaan 
is impressed b}- the aged derehct, often analcohohc, who presents 
an extensive gumma over his lower tibia, who has contracted 
q-phihs early m hfe, and over a penod of thirty jears has had 
madequate treatment at irregular mtervals Careful ph3"sical 
exanunation of his vital organs show no gross manifestations 
of disease, while serologicall3’ he is positive to the superlative 
degree Contrast this famihar figure to the y^'oung adult \\ho is 
of neurotic tendenaes undergomg severe mental stram, who 
has received two or three courses of antisyphflitic treatment m 
a penod of five >'ears, and subsequently devdops a rapidl3" fatal 
paresis In the presence of such facts which so frequentl3^ con- 
front the dinidan, one must condude that the mdl^^dual's 
degree of immumty profoundly influences the results obtained 
m our therap3^ 

It is not our wish to come3’ the impression that we are 
pessimists concemmg the future of well-treated S3T>hilitics It 
IS the exception who, 3"ears subsequent to his cure, suddenly be- 
comes dmicall3’ and serologicall3' active that proves m ever3" 
case of S3T)hilis some degree of infection escapes destruction at 
the hands of our specifics and fortunatdy m a majont3^ of cases 
remains macti\e throughout the life of the host The subse- 
quent acti\at5^ m the mmonty of cases, with its disastrous cham 
of consequences, make the superinsion of the S 3 ’philitic mdmdual 
at stated mter\als imperative and cause the thoughtful clinician 
to accept the term “cure” as a relati\e measure 

One must accept the condusion that the indi\ndual’s response 
to treatment ^•ar3^ng o\ er a wide degree, m accordance with the 
infected indiMdual’s rdative immuni ty’ to 53 ^) 11315 , is frequentl3’' 
erroneousb" attnbuted to the efiaaenci’ of some particular form 
of antiS 3 'phihUc medication 
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A SEVERE CASE OF ALLERGY DUE TO FISH GLUE 

Hypersensiti\'ENES5 to fish glue is a recognized, though 
rather unusual, cause of asthma and other allergic phenomena. 
The degree of hypersensitiveness agamst this allergin, studied 
eqieaally by Cooke and his associates, may be extremely great 
— fact, a case of death is on record caused by an mtracutaneous 
test made \nth 0 01 c c of a verj^' dSute solution of glue 

The foUowmg case obser\’'ed recentl}** b)^ the writers had a 
reaction \shich nearly termmated fatally foUowmg the applica- 
tion of fish glue to a scratch on the skm, and this occurred m 
spite of the fact that the glue was almost immediately washed 
off 

The patient, a man of fiftj’-two, ga\e a negative family 
history of allergy so far as he knew 

He had himsdf been subject to asthma the jear round 
for three } ears, most severe m the fall He had been subject 
to hues, to angioneurotic edema, and frequent urmation off 
and on smce childhood He had suffered a very severe illness 
(an acute reaction of allergj^) several times after contact with 
glue Two of these illnesses, which followed the licking of a 
postage stamp, were characterized hy swellmg of the tongue and 
generalized redness of the skm, itchmg, hives, angioneurotic 
edema, and, finally, collapse which lasted about one hour He 
had learned himself to keep away from glue Upon one oc- 
casion he picked up a beer bottle wuth a wet lable and an attack 
followed similar to though less severe than the one described 
abo\e On another occasion he had put on a pair of shoes which 
had rccenUj been repaired and wnthin a few moments realized 
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that an attack was starting He took off Uie shoes witli great 
haste, but not soon enough to prevent a severe attack, associated 
with asthma, hives, angioneurotic edema of the feet, and general- 
ized redness of the skm 

With this history we realized that the patient was extremely 
sensitive to glue and made our tests with the greatest of care 
He was tested witli all the common foods, pollens, animal hair, 
etc , and gave marked reactions to a great manj' of tlicm, most 
marked to ovomucoid He was later tested by the application 
of LePage glue to a scratch on the skin An area of erytliema 
soon appeared and the glue was washed off Within a few mo- 
ments a large hive appeared around the pomt at which the glue 
was apphed, the patient turned red, began to cough, wheeze, 
and was laid down on a table His blood-pressure dropped to 
practically ml and he said he felt as though he Mere djang 
He had the most severe reaction which we have ever observed 
except one which occurred dunng a transfusion of blood due, 
we thought, to hypersensitiveness to milk, and W'C behevc this 
attack would have terminated fatally had it not been for tlie 
speedy use of atropin sulphate, 1/150 gram, and several doses 
of adren alin After relief from this attack he had a recurrence 
in about one hour, wluch was agam relieved with adrenalin 
Following this he gradually recovered, and suffered apparently 
no further ill effect from the reaction 

Through the avoidance of egg and the removal of glue from 
his house (labels, books, stamps, etc ) he has been completely 
rcheved of asthma 

The degree of hypersensitiveness which develops in certam 
individuals agamst foreign material is almost beyond belief, and 
it seems that glue to a sensitive patient ranks as one of the most 
intense poisons known to medical science 



ALLERGIC SHOCK AS RESULT OF BLOOD TRANSFUSION 


Before the discovery of iso-agglutmins the dangers of 
blood transfusion were great In fact, while a medical student 
and intern, one of us observed 3 cases of death durmg, or a few 
hours after, a transfusion of blood Inasmuch as transfusion 
was rarely performed at that tune, these 3 cases represented 
a very high mortahty ratio and were due, no doubt, to the use 
of incompatible donors Smce the method mtroduced by Moss 
for the groupmg of donors accordmg to their iso-agglutinms 
has been broadly used, reactions from blood transfusions have 
become much less common, and with the use of cntena as out- 
Imed by Lmdemann in the performance of blood transfusion and 
m the selection of donors, severe reactions are rare 

The followmg case is reported as one of two examples ob- 
sen'ed by the wnters of severe reaction durmg a blood trans- 
fusion, occurrmg m mdividuals whose blood had been tested 
with faultless technic so far as iso-agglutmms were concerned 
Inasmuch as the reactions occurred immediately after the m- 
troduction of the first S 3 Tinge of blood, the reaction could hardly 
be blamed upon anj'thing except some mcompatibilitj'^ m the 
donor’s blood which had not been discovered This was thought 
to be h3rpersensitiveness on the part of the patient to a food 
which had been eaten by the donor, and is analogous, we believe, 
to the chronic allergy obsen^ed m infants, due to hj*persensitive- 
ness of the infant to some article of food eaten by the mother 

The pabent was a woman of sixtj'-three, who had an out- 
spoken case of permaous anemia which had caused pallor 
noticed bj’ the patient for a few months She bad, in addition 
to the anemia, a shght grade of hypertension and slight cardiac 
hi'pcrtrophj' She gave a historj' of havmg been subject to 
asthma at odd times m her life and that she was unable to 
take milk 

She was given a transfusion bj' the Lmdemann method of 
1000 c c of blood taken from ? i erj' large donor At the end 
of this transfusion she was still moderatelj* anemic Xo ill 
effect was noticed Fifteen mmutes later when the second 
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donor was brought in she was talking brightly, had normal 
pulse, and apparently felt improved The second donor was 
prepared and she was given 20 c c of blood Before the second 
syringe of blood could be mjected she said she felt a pam in 
her back, and within a moment she became unconsaous—in 
fact, deeply comatose Her pulse vamshed, she stopped breath- 
mg, turned blue, and w^e tliought she was dead She w^as given 
three injections of adrenahn solution 1 1000 subcutaneously in 1 
c c doses, and m about five minutes she began to brcatli, move, 
her pulse returned, and witliin fifteen minutes she w^as again 
relatively normal She has had no illness or untow ard sjunptoms 
since tins time, and her blood-count has gradually increased 
under tlie influence of tlie one transfusion whidi was given to 
4,000,000 

Since the patient’s serum wuth donor’s corpuscles sliow’cd 
no agglutination after standing tw'clve hours, we felt sure that 
the reaction described could not be due to tlie presence of iso- 
agglutinms There seemed to be only one reasonable explana- 
tion of the reaction, namely, hypersensitiveness on the part of 
the patient to milk The patient w^as tested intracutaneously 
wnth all the common foods and gave a striking positive reaction 
only to milk Eacli donor likewise was tested out to all the 
common foods, but gave negative tests to all of them We felt, 
therefore, that the reaction was m all probability due to sensi- 
tiveness on the part of tlie patient to some constituent of tlie 
donor’s blood — ^probably a digestive product of milk Mdk 
had been taken m considerable quantity by the second donor 
previous to the transfusion 

Hives have been observed to appear during or soon after 
transfusion of blood on numerous occasions Sjnmptoms re- 
sembling anaphjdactic shock are also by no means unknown 
and have been attributed to agglutinins, hemolysms, etc Wc 
have observed one other instance of reaction mildly resembling 
anaphylactic shock in a patient w^ho was later proved scnsili\c 
to tomato and cabbage and for whom a donor had been used 
who had recently eaten tomato and cabbage The bloods of 
patient and donor were thoroughly compatible so far as iso- 
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agglutinins were concerned, and we could discover no other 
adequate cause for the reaction 

The testing of blood for compatibflitj^ is, we beheve, not the 
whole story in the choice of donors for blood transfusion, and 
that in spite of the greatest care we beheve that reactions will 
occasionally occur, even reactions of the greatest possible seventy, 
due to h}T)ersensiti\ eness on the part of the patient to some 
consbtuent of the donor’s blood 

For this reason we have modified our technic m the per- 
formance of blood transfusion and now inquire for a family 
and personal historj’- of allergic sjanptoms in the patient before 
transfusion is started, and gi\ e a small amount of the donor’s 
blood (1 or 2 c c ) mtravenously at the beginning of the trans- 
fusion If this produces no reaction after an mterval of several 
mmutes, we feel that the blood is probablj* compatible and pro- 
ceed with the transfusion This precaution, I think, should 
reduce the few chances of mishap m the direct transfusion of 
blood where the donors have been carefully chosen 

CONCLUSIONS 

In the selection of donors for blood transfusion the testmg 
of blood for compabbihty so far as agglutmations are con- 
cerned should be carried out w^ith the greatest care In spite 
of this, however, the donor’s blood may be mcompatible and 
it is believed severe reactions may occur as a result of h^Tier- 
sensiti\ eness on the part of the patient to some constituent of 
the donor’s blood To avoid mishap, therefore, it is suggested 
that a histor}’ of allergic manifestations, such as hay-fe\er, 
asthma, and hnes, be inquired for m the patient before trans- 
fusion IS started and that a preliminaiy* mjection of a small 
amount of the donor’s blood (1 or 2 c c ) be made mt^a^ enousl}" 
a few mmutes before the transfusion is started If this has no 
ill cfiect, the donor s blood would appear safe This precaution, 
^^e feel sure, will elmimate some of the few acadents which 
happen dunng transfusion when the donor is compatible so far 
as iso-agglutmms are concerned and when the transfusion techmc 
>s flawless 
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IMMUNIZATION AGAINST MEASLES WITH CONVALES- 
CENT SERUM 

The important factor in the control of contagious disease is 
pre\ention During the last four years we ha^e used convales- 
cent measles serum successful!}’' as a preventive following ex- 
posure to meades 

In the stud}*' of contagious disease one is immediately mi- 
pressed by the verj’- contagiousness of measles Different au- 
thor obseriung epidemics of measles place the contagiousness 
of measles at a very high percentage, var 3 Tng from 95 to 99 per 
cent of all people who ha^ e never had measles and have been 
exposed The death-rate from measles is not espeaally high, 
but from some of its comphcations the death-rate is very high 
Take, for instance, some of the epidemics of bronchopneumonia 
in the Army Camps that followed the measles outbreak of 1917 
and 1918, m which there was a xtry high mortality 

Due to the \er\ contagious nature of the disease and the 
long penod of mcubation, t c , deven to fourteen da} s it is 
'cn hard to stamp out the epidemic once an outbreak has 
started Another fact which complicates the stampmg out of 
an cpidcimc is that the prodromal s}Tnptoms which appear 
about the deventh day resemble so closdy those of an ordmary 
cold and cor}^ 2 a that the patient will not report to the medical 
officers 

It has been known for some tmic that scarlet fe\ er may be 
unmunized against, or if serum is gi\cn durmg tlie acute stage 
^t \cr} markedly modifies tlie course of the disease We ha\e 
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done some work both as to prevention and treatment, and lia\c 
found it very satisfactory Witlim the last few years the i\ork 
of Richardson and Connor,* in vliich they report 6 cliildrcn 
who were definitely exposed to measles, were prolcclcd from 
the disease by tlie use of mimune serum Eight others in whicli 
there was presumptive exposure did not develop after muiiuni- 
zation Three others who received the virus inoculation then 
received immune serum, and only one had an at 3 'pical rash 
llie work of Degkwitz," assistant attending physician at the 
^lunicli University Children’s Hospital, in liis observation of 172 
children who were given injection of measles convalescent serum, 
all of horn received tlie prophylactic injection betiiecn the 
second and SLxth day, proved immune to the disease i\IcNcal,’ 
at Rochester, reports 16 children who iiere exposed to measles 
and who received the serum, 12 of whom remained free from 
measles and 4 of whom developed a mild form of the disease 
IManchot and Reiclie^ report m 155 children iiho received the 
serum after bemg exposed, only 11 developed the disease, and 
in all of 11 horn it was axceptionally mild Other workers have 
found ver^'’ similar results Nobecourt and Paraf^ report a 
series of 20 cases that did not develop the disease w'licn the child 
IS injected before the SLxth day Other workers have used 
horse-serum iiith ivhat they tlimk are satisfactory results It 
IS a question somewhat as to ivhether it is tlie immune bodies 
m the serum or the use of a foreign protein Iloiicvcr, in the 
11 ork of Nobecourt and Paraf they used the injections of nor- 
mal serum and horse-serum without anj' results Manv other 
workers both in this county and abroad have obsened similar 
results 

Our ivork and mterest was stimulated in this regard after 
reading the results of Richardson’s and Connor’s* work in the 
spring of 1919 We had just gone through a i erj' sci ere measles 
epidemic m which tliere were a lot of complications in adults, 
as bronchopneumonia and otitis media and mastoiditis, and we 
adopted the idea of the use of con\alescent serum along the 
line worked out bj' Richardson and Connor and Degkwitz ’ 

Our experience with the use of serum m the prcicntion of 
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measles has been, with the exception of a verj" few cases, m 
adults instead of children The majonty of the work has been 
done with male patients m the hospital from one of the largest 
Trade Schools of its kmd m the world The conditions are very 
similar to those m the Army Camps There are ne\\ men com- 
mg mto the school every day from every part of the counti}’, 
and it is m this \Nay we handle withm the course of a year a 
large number of contagious cases 

In our first use of convalescent serum we tried it as a pre- 
\enti\e after the patient had developed the prodromal signs 
and sjmptoms of measles, t e , the patient would enter the hos- 
pital with a temperature, signs of a cold, and Koplik’s spots m 
the mouth In all there ts ere treated m this stage of infection 20 
cases As far as the use of the serum as a treatment, we were 
unable to notice few, if any results Howe^er, we did notice 
in a few of the cases the eruption was dela 3 'ed, m other words, 
the patient did not break out with a typical measles rash until 
three or perhaps four daj's after the appearance of Kophk’s 
spots Unlike m our cases of scarlet fever, who were treated 
with convalescent scarlet serum, we obtamed no results other 
than a delviy of the time of the eruption The next step m the 
use of the serum was as Ridbardson and Connor, or as Degkwitz 
has done, the use of the serum as a prophjdaxis 

In the senes reported there are no cases m which there is a 
known previous infection of measles The questionable cases 
are not mcluded in this report There are 4 cases not mcluded 
in the senes m which there is questionable measles earl} m life 
At the present tune we ha^e immunized 52 patients agamst 
measles There are onl}’ 2 cases in which am' rash or signs of 
measles have developed following imm unization In no case 
included m the senes is any case reported except those in w hich 
there was known to be direct exposure In the greater majonty 
of cases direct eiqiosure took place either withm the wards at 
the hospital m whicli a case w'ould break out m a ward other 
^an measles, or m a roommg-house m which these students 
In e, and occasional^ w e could trace a case directly’ m the class- 
room 
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Upon entrance to the school all students arc given a medical 
card Upon this card is asked the number of conlagious diseases 
that the individual may have had At the time a ease appears 
within the rooming-houses or within the class-rooms tlic students 
wlio arc exposed at the time arc brought down to Uic doctor’s 
office in the building and the nurse in charge questions each 
one as to ■\\hethcr they have had measles or not In ease they 
have not had measles, they arc told that they may take the con- 
valescent scrum and thereby prevent the disease It is not 
compulsory and is given only at the request of the student 
In ease the measles break out within tlic ^^ards and there is 
direct exposure, tlic contacts arc questioned as to ^^hcthcr they 
liavc had measles In ease they have not, they arc given the 
convalescent scrum One instance Uiis last year illustrates 
very forcibl} tlic results of the use of convalescent scrum 'J licrc 
were in one of the wards a number of patients with influen/a 
The first measles case of the year appeared m the school and 
broke out in this ward All contacts were questioned, and those 
w’ho denied having had measles were given the scrum One boy 
later developed a bronchopneumonia lie was put in a room with 
another bronchopneumonia patient follow'ing influenra, and was 
convalescing very satisfactorily when fourteen days later dt- 
vclopcd measles, and then developed a secondary broncho- 
pneumonia and died In the same room w ith him was a broncho- 
pneumonia following influenza wJio liad not liad measles lie 
was immcdiatcl}' given convalescent scrum, and on the fourteenth 
day developed an atypical rash which one would not Innc rec- 
ognized unless he w'as watching for measles rash He had no 
rise in temperature and no other signs or sj^mptoms of measles 
and made an uneventful recovery It is our feeling that had 
this first ease known he had not had measles and had taken the 
convalescent serum, or the convalescent scrum had been gi'en 
to him, tliat he would newer have had the measles, as our other 
ease showed 1 he other case who liad measles following the use 
of convalescent scrum was in a mumps ward in wdiich an out- 
break of measles occurred A student who had been admitted 
with mumps broke out on the fourth day with measles All 
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the other contacts were immunized with serum This contact 
who developed the mejisles was immunized with the same 
serum used on the other contacts, none of whom developed it 
However, on his fourteenth day followmg exposure the tj-pical 
radi of measles appeared, and the course of the disease did not 
seem to be influenced m any way by the use of the serum, as he 
had a verj” severe infection of measles This occurred m the 
spnng of 1922 At the tune of wntmg this paper we have 
an epidemic of measles We are gl^nng immuniz ing doses of 
comalescent serum Of patients whom we ha^e obser\ed for 
the full time of mcubation following exposure and ha^e had 
serum there has been the one case as reported m the paper 
that has developed measles followmg exposure However, it 
IS not mfrequent that many of the men who think the}’* had 
measles m childhood develop them upon exposure 

The method for obta inin g and givmg convalescent serum is 
as follows On the seventh to the tenth day after the patient 
has reached a normal temperature and m a patient who has 
had no comphcations, or m w^hich there is no e^^dence of tu- 
berculosis or s}philis, 500 c c of blood is taken from a em in 
the arm by suction mto an ordmar}’’ Ehrlenme} er flask This 
IS allowed to stand at room temperature for t\^ enty-four hours 
and then placed m the ice-box another twenty-four hours 
Tlien the serum is pipeted off into 100-c c bottles and sufficient 
tnkresol added to make the serum contam 0 2 of 1 per cent 
Cultures are taken from all the bottles of serum to make sure 
that there is no contammation The first two years during w hich 
wc used this serum it was mcubated to 56° F for thirty mmutes 
How ever, w e ha\ e ceased tlie incubation We ha\ e used serum 
as old as nme months w hich is kept contmuousl} on ice and hai e 
not failed to get the usual good results That is, this last fall 
we used serum which was obtained tlie pre\nous spnng, and m 
c\er} case m which the serum was used no contact de\ eloped 
measles As soon after the exposure as is possible the contact 
IS gi\ en the first day 5 c c of con\ alescent serum The tw o suc- 
ceeding da}s 10 c c each da} are gi\ cn In the use of the scrum 
npon a large number of patients w e ha\ e ne\ er seen an} reaction 
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and have never obtained any infection at tlie site of injection, 
nor have we observed any serum reaction as is frequently ob- 
tained v ith tlic use of horse-serum Tlic site of injection is \ crj 
seldom complained of as being painful by the jiatient 

In the 20 cases in vhich vc first used the scrum as a treat- 
ment after the disease had developed, the only thing that we 
noticed was Uiat it delayed Uic time of the apjiearancc of the 
rash At first we thought that it decreased Uic number of com- 
plications, but the epidemic in wliicli we used it was not marked 
by a large number of complications, so therefore it is impossible 
to state as to w’hetiier tliere were any good results 111 the pre- 
vention of development of complications Every epidemic of 
measles vanes very much m the number of complications that 
develop In one epidemic tliere w'lll be a number of conijili- 
cations of bronchopneumonia, in the nc\t epidemic one w ill have 
a large number of complications of otitis media and mastoiditis, 
so it is impossible to say whetlier or not there was any change 
in the complications observed by the convalescent scrum as a 
treatment 

The difficulty in using convalescent scrum m measles is 
that, for Uic most part, measles is a disease of childhood We 
have been fortunate m having tlie large number of une\poscd 
adults to treat who have lived in rural districts and wdio have 
never had measles In the use of convalescent scrum in the 
clinics in the larger cities it is very unusual to find an adult 
w’ho has not been exposed and who has not had the measles 
But these students come from the outlying districts some of 
whom have never had any of the contagious diseases, such as 
measles, mumps, and other contagion, and arc, therefore, very 
fertile soil for contagion For this reason w c have been able to 
obtain as large amounts of convalescent scrum as we desired 
to use, and therefore have not been handicapped by insufficient 
quantities In orphan and foundling institutions and children’s 
hospitals tins type of work would be especially useful if the scrum 
could be obtained, because of the known fact that measles epi- 
demics in this t>pc of institution have a high mortality It is 
especially useful if a ease of measles breaks out m some other 
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ward, as in scarlet fever or mumps, or m a room m which there 
is a pneumoma 

Our comphcations, as otitis media and bronchopneumoma, 
are all isolated at the time of the development of the comph- 
cations The use of sheets between the patients, that is, of the 
cubicle, as was used m the army, has been used m the hospital 
for the last four years, but even v'lth the obser\’ation of the 
strictest isolation occasional!}" a case will come mto the ward 
and de\elop measles mthm a few days, ha\Tng been exposed 
before admittance to the hospital and this is especially the t}T}e 
of case vhich spreads it all through the ward before it is recog- 
nized 

These cases are then moculated with the convalescent serum, 
and it IS this t}’pe of infection m which we have espeaally ob- 
tained our good results by Leepmg down the secondarj" infection 
from spreadmg through the entire ward As an example of 
how this works, m St Luke^s Hospital last year I had a case 
of a young adult admitted to the ward whom I had never seen, 
and who the following mormng was broken out with a t}T)ical 
measles rash In this ward Dr Dixon had 3 small children 
awaiting tonsillectomy who had never had measles They 
were gi\en the convalescent serum, one dose of 10 cc each, 
and escaped entirely de\elopmg the disease, and }et a nurse 
who entered the ward one time only and who never at any time 
cared for the measles patient de^ eloped measles Another case 
was in a }oung girl who developed the disease Her roommate 
was gi\ en com alescent serum Both w ere sure of ne\ er ha^ mg 
had the disease, and the roommate entirely escaped tlie infection 

In all w e are reporting 52 cases that ha^ e had the convalescent 
serum foUowmg direct exposure to measles and who are sure 
they had never had measles In the senes only 2 cases de- 
^ eloped the disease, the course of one of which was not m- 
flucnccd m the least, the other the only signs and s}Tnptoms 
of measles bemg an atypical rash which one would not recognize 
unless lookmg for the appearance of the disease, the tempera- 
ture and the pulse not nsmg m the least This case was just 
rcco\cnng from a very sc\erc bronchopneumonia followmg m- 

^ OIm 
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flucnza, and I feel that in this ease he would not have been able 
to ^^ltllstand the infection of measles superunposed upon his 
broncliopncumonia as evidenced by the boy Mho ivas in the 
same room ivith him and exposed him to the disease 

Therefore one would recommend the use of convalescent 
scrum following direct exposure to measles, especially nhen the 
individual is weakened by having had some previous infection 
from nhicli he is just recovering In children’s hospitals, 
orphans’ homes, or foundling institutions if upon tlie outbreak, 
of an epidemic all contacts arc immediately immimiml isitliin 
the first SLX days, as has been worked out by Dekgw itz, Nobecourl 
and Paraf, and others, one would feel Uiat a great deal of good 
could be done by unmunwing all the contacts against the in- 
fection It has been found by tliesc and other workers tliat to 
obtain an unmunily the contacts must be immunircd the first 
SIX days following exposure, because after the seventh day the 
virus has been found to be within the blood-stream, and about 
the only good the immunization docs is to delay the appearance 
of tlic infection or to modify it and make it an atypical measles 
infection 
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THE PROGNOSIS AND TREATMENT OF 
LOBAR PNEUMONIA 


There is ob^iouslj*’ a lot to be said concerning the prog- 
nosis and treatment of lobar pneumonia that one could not 
say m the short time allowed for the subject, but it will be 
possible to present a few pomts concernmg pneumonia m general 
without gomg mto the pathologj^ or pathogenesis of the dis- 
ease Let us for a moment generalize upon a few pomts of 
prognostic importance because of its bearmg upon treatment 

The conditions upon which one makes his prognosis are the 
age of patient, the temperature, the pulse, rate and character, 
the respiration, rate and character, the leukocyte count, the 
tj-pe of mfectmg organisms, and the area of lung tissue m\ oh ed 

First, why does the patient devdop pneumonia^ Two con- 
ditions are necessaxj' One, exposure to the pathogenic organism, 
and the other and more important, the lowermg of the m- 
dmdual’s resistance 

As IS well known, man}’- persons are earners of the organisms, 
>et never develop the disease, so another factor must be present, 
and, without doubt, the resistance of the patient is the more 
important factor 

There are a great many conditions wherebj' the resistance 
of the patient is lowered, among them other mfections, as colds, 
sore throats, etc Then tliere are those conditions so often des- 
enbed as exposure to mclement weather, wet feet and chilling 
of the body, and others of the same nature Others, which I 
think pla} a more important part and which ha\e not been 
stressed to sucli an extent, are worr}^ mental anxiet} , and loss 
of sleep In fact, in any infection if one gets plentj of good 
food and sufficient rest and sleep they are not so likelj to de- 
velop the disease 

*lhen wc are all familiar with anotlicr factor through our 
Jinny expenence that of changing the wajs of Ining Let one 
go from one part of the country to anoUier change his wa\ of 
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eating, sleeping, exercise, etc , and tlicre is a resulting lowering 
of resistance, whereby infectious diseases of tlic respiratory 
tract arc more easily contracted 

Now as to the age of the patient Generally speaking, the 
increase of age about tliirty-fivc years increases tlie niortalil)' 
due to lobar pneumonia Of course, one must bear 111 mind 
that there arc no hard-and-fast rules in the prognosis of lobar 
pneumonia, and the more cases one secs, the more tliey arc 
impressed by this fact How often one secs a patient tliat ac- 
cording to the ordinary rules of pneumonia should not get well, 
but makes a recovery' that is almost spectacular I'licn again 
another, w’ho should without any trouble make the usual re- 
covery, gradually goes from bad to w'orsc, and dies without any 
fight against a mild infection 

As an example, last year on the scr\'icc at tlic Kansas City 
General Hospital, a patient entered during her second day of a 
Type III pneumococcus infection with a consolidation of the 
entire left lung She w-as addicted to the use of alcohol and had 
been drinking rather large amounts of corn whisky After a 
later involvement of the right lower lobe and a very stormy 
time she recovered During the illness her pulse got very 
rapid and irregular She became cyanosed and the respirations 
shallow and weak, all of wdiicli, as I will show later, arc points 
of grave prognosis 

A temperature of 103° to 104° F seems to be tlic optimal 
temperature We have been taught the higher the tempera- 
ture, the more serious tlic prognosis Our recent experience 
follow ing the use of scrum and glucose intravcnousl)' makes me 
rather doubt tliat there is any particularly serious nature of a 
high temperature, and anoUier point in favor of a high tempera- 
ture shows that the patient has some resistance to the infection 

The pulse is of more significance than tlic temperature 
1 he pulse early in the disease is full ami bounding in character 
Later, as there is failure of the vasomotor system, the character 
of tlic pulse becomes weak 

A pulse-rate of 100 to 120 that is regular and of fairly good 
quality is of good prognostic value As circulatory' failure takes 
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place, there is either an increase in the pulse-rate with irregular- 
it}, or the pulse becomes weaker, more thready, and more com- 
pressible Cyanosis usually appears about this stage How- 
e\er, one may have cyanosis without heart failure, due to a 
respiratory distress 

The respirator}^ rate and character is of a great prognostic 
\alue In general, the more rapid the respiration, the more 
senous the prognosis The character of the respirations are 
\eTy important As the respirations become rapid and shallow, 
the patient is critically lU 

Another point in the prognosis is the cyanosis, which is of 
respirator}’' ongm It is due to an anoxemia and appears before 
arculatory failure It is always of grave prognostic import 
when appearmg m the disease 

The leukocyte count unless extremely high or extremely 
low has not a great deal of importance The leukoc}’te count 
^a^es somewhat with the different t}’pes of infection A count 
below 12,000 m pneumoma due to the T}^es 1, 11, or HI pneumo- 
coccus or abo\e 50,000 have a more senous prognostic value 
A gradual fallmg leuko(5’'te count usually means a lowermg of 
the resistance of the patient However, a nse does not neces- 
sanl} mean an mcreased immumty, but usually an extension 
of the process or a comphcation as a beginnmg empyema 

Accordmg to the typmg of the pneumococcus, as reported 
b\ Cole, the average mortahty rate m hospital practice is about 
as follows 

Percent 


Cases of T>T)e I 25-30 

Cases of T>-pe II 25-30 

Cases of Tj-pe III 45-50 

Cases of T>pe IV 15-20 


Thus from^the above one sees the value of the t}'pmg from 
^ prognostic standpomt 

The area m\ oh ed is also of quite a bit of importance One 
has obsc^^''ed cases m which with a very httle m\ oh ement the 
patient is o\crw helmed with an early toxemia and dies within 
a short tune Howe\ er, usually the more invoh ement, the more 
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serious the disease llic severer tjpes may start with only 
one lobe im olved and gradually spread from lobe to lobe Tins 
usually denotes a lessened resistance 

One serious involvement is the right upper lobe either alone 
or folloiMng otlier involvement These cases are delirious, 
threshing about in bed, hard to keep quiet or restrain y\ll of 
tlie cases of pneumococcal memngitis following pneumonia I 
have observed have followed a right upper lobe involvement 
Ihe mortality rate of right upper lobe involvement is very high 

There has been many articles m tlie literature concerning 
tlie observation of blood-pressure in lobar pneumonia My e\- 
pcncncc wnUi tlie blood-pressure has been Uiat it is so varied 
that I am unable to give any serious consideration to it as a 
prognostic point The rule of Gibson has not been borne out 
in our clmical experience Very frequently I find a case in w’liicJi 
the systolic blood-pressure in millimeters of mercury is con- 
stantly below' tlie pulse-rate per minute, yet the patient re- 
covers w’lthout any undue seventy I'lie blood-pressure, w’hcn 
possible, should be taken every four to six hours One point, 
however, I have observed which I tliink has some bearing on 
the outcome is tliat when the pulse pressure falls the outlook 
is not so good This may be brought about by either a rise in 
diastolic pressure, the systolic remaining about the same, or a 
fall in systolic pressure, the diastolic remaining constant I 
have obscr\'ed a few cases in which tlicre is a constant rise in 
systolic pressure, beginning at 110 to 120 and rising as high as 
180 The diastolic remains low' or even may fall 'Ihemajoril) 
of these cases have recovered 

Treatment — The treatment of lobar pneumonia might be 
divided into specific and symptomatic 'Jhc sj'inptomatic 
treatment divided into means to conserve strength, relieve 
patient, and treatment of symptoms and complications 

Unfortunately, there is no specific treatment of lobar jineii- 
monia Tlie scrum o\cn for Type I infections has been some- 
what disappointing Certain chemical agents lia\c been tried 
by means of which a method to stcnlire the blood-stream and 
destroy the infection m the lung was sought As jet \crj little 
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has been attained The chemicals tried have been optodun 
and quinm, both of which have caused destruction of nerve 
tissue when used in suffiaent amount m experimental work 

There are several conditions which tend to conserve the 
strength of the patient 

Nursing — ^In secunng a competent nurse one has accom- 
plished a great deal toward the conser\'ation of the strength of 
the patient She must know what things are necessarj’- for the 
patient’s welfare and, abo\e all, know what not to do The 
nurse may o^e^do as well as the doctor overtreat Make the 
pahent comfortable, keep him quiet, free from wonj', give 
plentj of water, and make him sleep How many nurses we 
see m their overzealousness m tr 3 ring to do for the patient, 
reallj' do more harm than good, by tiung out the patient, caus- 
ing him worrj’’ and anxiety 

H'atcr — I am \ery positive that water is one of the best 
therapeutic agents that we have m the treatment of anj' acute 
mfectious disease The patient should be encouraged to dnnk 
large quantities Of course, this can be overdone One pomt 
to remember is that a sick patient will seldom ask for water 
I like to see the patient take from 6 to S liters of flmds m tw entj’- 
four hours 

Fresh Atr — ^By fresh air I do not necessarilj mean real 
cold air A good cool room with plentj’ of fresh air is \ erj* es- 
sential It is not necessary’ that a breeze blow directlj upon 
the patient If he is ha\mg respu-atory difficulty, cool fresh 
air acts as a reqiiratoij' stimulant Patients with lobar 
pneumoma stand cold air better than those witli influenzal 
pneumonia In mflucnzal pneumoma I behe\e the> are better 
with warm fresh air 

Applications to the Chest —These, ivith the exception of per- 
haps the pneumonia jacket, are mentioned merel\ to be con- 
demned in the treatment of adults with pneumonia I have 
nc\er jet seen any good results from the application of a lot 
of sucky poultices, etc to a patient’s chest, and I am sure 
that harm has been done the patient bj* the moMng, turmng, 
and frequent application of such things to tlie chest 
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WTien the patient has a pleunsy, -nhich means an imohe- 
ment of the wsceral pleura, that side of the chest should be 
immobilized with either a jacket that can be strapped tightly 
or with adhesive tape The objection to the adhesive strapping 
IS that it hampers subsequent examinations 

Jicsi IS the most important part of the treatment of lobar 
pneumonia Not only is it important, but it is absolutely 
necessary Other thmgs bemg equal, a patient who gets plenty 
of rest durmg his acute pneumonia has many times a better 
chance of gettmg well than the patient vho is restless, throwng 
himself about m bed, nervous, alarmed, raismg himself up to 
cough and othemase tirmg hunsdf out, and using strength that 
he should use m fighting his mfection Rest, besides being 
secured by the use of drugs, can be obtamed by the rcassunng 
of the patient by his physician, nurse, and by members of his 
family Above aU thmgs, keep away from tlie patient tliose 
well-wishing friends who read all the death notices of all other 
patients dying of pneumonia In fact, the least possible number 
of people that come m tlie sick room, the better The nurse 
must obtam the confidence of the patient, as must the physician 
Their every word and action must reassure the patient as to 
his welfare The patient should not be examined too frequently 
Exammations should be done for fluid m the pleural caMtj 
and other complications In tummg from side to side tlic pa- 
tient should not be allowed to turn himself in bed The patient 
should be examined m the recumbent position, and only in 
very exceptional cases should he be exammed sittmg up in bed 
He should be fed and given his fluids by the nurse His strength 
should be conserved m every possible way 

Did — The diet for the first few days should be a highly 
nutritious, easily digested one Liquids, as egg-nogs and fruit 
jmces, are espeaally desirable Rest and quiet are much more 
important than the diet in conserving the strength of the pa- 
tient 

Ballts — A moderately warm sponge-batli quickly and quietly 
given once daily for cleansing the patient is essential A short 
alcohol rub refreshes and strengthens tlie patient 
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I have never seen any good results from cold baths to re- 
duce the temperature m pneumoma Ho'R’ever, I have seen 
some \eiy bad results due to the depressmg effect on the res- 
piration Another bad result obser\*ed is the fits of coughmg 
that are exated by the cold apphcations 

The temperature does not seem to have anj* deletenous 
effect and is of short duration as compared ivith tA^phoid, so it 
seems that httle or no results are obtamed by cold baths 
Drug Therapy — The drug therapy of pneumoma is \er3’’ 
limited The essential pomt to be kept m mind in the treatment 
IS to hdp the patient along until he is able to develop his anti- 
bodies, and by his own resistance overcome the disease 

I ha\e mentioned before that the treatment of pneumoma 
may be di\ided mto “three plenties” — ^plenty of rest, fresh 
air and water 

I thmh the most important therapeutic rule m pneumoma 
IS to not o\ ertreat the patient Drugs, until some specific has 
been discovered, are gi\en for definite mdications — ^for pam, 
restlessness, distressmg cough, heart failure, and other S3Tnp- 
toms as they arise '\\Tiile on the subject, I wish to condemn 
any drugs which are not given for some reason In our treat- 
ment of other diseases for whidi there is no specific, we have 
certam rules which we follow, chieflj’’ certain drugs for certam 
s\Tnptoms This is apparently not so m pneumoma 

How frequently we see patients treated w^th a whole list 
of drugs wnthout the doctor ha\Tng any explanation for their 
emplo^Tnent It is not an unheard of proceeding for a patient 
o\er a penod of sc\eral da3S to receive all or almost all of the 
followmg three or four of the alLalme salts, aspinn, caffem, 
quimn, phenacetm, hexamethi lenamm, and \’anous others, 
without there being am* indication for their admimstration I 
feel pcrfectli* sure smee our work of blood chemisti^* on pneu- 
momas that harm has been done b\* the pronuscuous use of 
alkalies in pneumoma The\ have certam uses and when em- 
plo3*ed under those conditions seem to help There seems to be 
but little aadosis m pneumonia However, the so-called aadosis 
in pneumonia seems to be different from Uiat in otlicr conditions 
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II occurs in those iviticnls vlio arc seen late in the disease ami 
arc dehydrated It jicrhaps is due to a (issue destruction 'J he 
results by the administration of alkalies arc perhaps not due to 
the alkalies so much as to the water administered 

In an uncomplicated ease of pneumonia (he only drugs I 
employ arc digitalis and morphin I use (he tincture of digitalis’ 
and start the administration as soon as the diagnosis is made 
I think I obtain better results than by w-aiting for the signs of 
heart failure and then admmistciing the drug At present I 
am using Uic tincture No III of Parke Davis &. Co and am 
finding it very satisfactory It seems to be less nauseating 
than the other tinctures we liavc employed 'Jhe method in 
which we employ it is to give it early and get suflicicnt into 
the patient so the heart is very easily digitalired thereafter 
* For cNamplc, m a patient weighing 150 pounds, we give 6 
drams, giving 1 dram every four hours until the si\ doses arc 
taken ’J hen after this using it in smaller doses as indicated 
]\forphm IS administered as necessary for pain, flistrcssing 
cough, restlessness, sleeplessness, and rest I have used morphin 
for all these indications for the past four years and I am con- 
vinced that it IS the best drug in our armamentarium for the 
routine treatment of pneumonia However, tlic same if not 
more care m its administration must be observed as is usual in 
any condition for which one prescribes moriihin I jircfcr to 
give small doses and repeat more frequently By small doses 
I mean to i gram 

Occasional!} for restlessness and sleeplessness without pain 
I use veronal 

I employ, of course, certain other drugs for (he s}mptoms 
as they arise, but llic ordinal}' ease of iintomplicaltfl jmciimonia 
as I see it in adults is treated witli the two drugs as described 
above 'I wo years ago I tried tlic mtra^cno^s foreign jirotcni in 
a senes of 20 pneumonias, but my results were not any better 
than 20 treated in the usual way at the same time 

I Uiink the so-called remarkable results obtained in anv 
senes of pneumonias arc due to the low Mrulcncc of the infect- 
ing organism 'Hie only way one can feel that his results arc 
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accurate is to treat a senes by the usual method at the same 
time he is carrjong out his experimentation Then if his mor- 
talitj rate is much less his method of treatment is probabl^^^ 
an improvement o^e^ our older methods 

Complications — Now, as to the comphcations usuall}- en- 
countered, perhaps the most frequent comphcation is fluid in 
the chest and empyema I am unable to discuss the treatment 
of this condition at this tune except to sa)" I have obtained some 
\ery satisfactor}" results by the emplojunent of gentian \aolet 
m early empyema These cases must be watched carefully 
and the fluid aspirated 'wathout producing any pneimiothorax* 
I ha^ e the impression that the use of serum and alkahes mcreases 
the number of empyema cases However, I am^at present un- 
able to verify that opmion 

Delirium — ^In the cases of delinum one usually*" finds an m- 
voh ement of the nght upper lobe I have for the past two 5 ears 
administered hexameth3denamin rntravenousl}’ and fed that I 
ha\e obtamed better results than pre\TOUsl3" At present I 
have not treated enough cases to reach a defimte condusion 
I do not use an}” drug to reduce the temperature, as the high 
temperature itself does not seem to ha\e a bad effect 

Occasional!}’ if one sees a pneumoma before the stage of 
consolidation and the patient is given a profuse sweat the dis- 
ease seems to be abortl^e in U^pe 

As to catliartics m pneumonia I use them only earh’ in the 
disease, and then onh once, the bowels bemg moved by an 
enema the succeeding da^s If the patient has a well-de^ eloped 
pneumonia and is quite sick, no cathartic is given The reason 
for this IS the dehydration, weakening, and tinng out of the 
patient 

I ha\ c used glucose intra\ enoush and ha\ e seen some ^ ery 
good results from its cmplojTnent, but am not an entliusiast 
concerning it 

Strydinin and caffem gi\e good results as circulatory and 
rcspirator\ stimulants but should not be used until indicated 
Camphor maj ha^ e some use in pneumonia, but I ha^ e tried 
It rather thorough!} in both small and large doses, and am still 
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in doubt as to its beneficial results I have tried it in large 
doses in beginning pneumonia in an effort to abort the attack, 
but have not seen any appreciable results ulicn used m tins 
■nay 

The use of alcohol in pneumonia I rcscr\'c to use onlj in 
tliose who arc addicted to its use or to use m convalescence as 
a food 

Now, m summing up tlie treatment in pneumonia, I emphasize 
tlic importance of rest, water, and fresh air. Rest to be brought 
about by not overlrcating tlic patient and no useless exertion or 
movement 

In the drug treatment of pneumonia ne must realize ne 
have no specific for pneumonia and do not overtreat and over- 
stimulate Uie patient 
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St Mary’s Hospital 


BOTULISM— AH ISOLATED CASE— ANTITOXIN AND 
RECOVERY 

Botulism m man is apparently so uncommon m the jMissoun 
Valley that I fed justified m reporting the following case with 
dmical and laboratoty e^^dence collected, leadmg to this rare 
diagnosis According to ^leyer and Duborsky,^ a re\’iew of the 
hterature at least smce 1912 shows no case of botulism has 
been reported from either Kansas or Jlissoun These authors 
ha^ e recently perfonned a monumental senice m cultunng soil 
samples from everj" state m the Union, and m reportmg that 
Bacillus botulmus has been cultured from some sample of soil 
from c\ ery state, with the exception of five Accordmg to their 
important and mterestmg researches, the soil of Missoun showed 
po 5 ib\e cultures m 44 per cent of 34 samples tested, while 
Kansas soil was positive m 6 6 per cent of 30 samples It would 
seem, therefoTe, that there is ample opportunity m either of 
these two states for botulmus infection of either man or animal 
I am advised by the \^ell informed that botulism m anima ls 
and poultry' is not uncommon m this vicmit}- However, the 
scarcit> of the reports of the condition m man leads me to sub- 
mit this case because of its bemg isolated and because of its 
occurring m a geographic area unsuspected by the majontj- of 
the profession of harbonng the organism 

Case Report — F B , widow, aged fiftj'-four, h\ ed alone, and 
frequently ate cold lunches Three we^ before the onset of 
the illness she bought some unlabeled home-made mustard 
salad dressmg from an unknomi peddler One week before 
she ate **a ^ erj little’ of the dressmg, with no ill effects On 

X277 
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Saturday morning, November 4, 1022, she worked liard all 
morning, and at her noon luncli ate “about a half-tcaciipful ” 
No one else tasted the food She says that within “one-half 
to one hour” she began to feel queer, soon became nauseated, 
vomited frequently, had to he dow'n, and tliroughout the after- 
noon she could do but little w'ork because of the vomiting and 
subsequent weakness Toward midnight, or about twebe hours 
after the food ingestion, she complained of so mucli dimness of 
vision, dizziness, w'cakness, palpitation, and smotliermg spells 
that she had her family physician called. Dr Frederick Camp- 
bell He found her in a profuse cold, clammy sweat, with a 
rapid, irregular pulse, and gave her an emergency treatment of 
1/200 gram of strophantliin intravenously He saw her again 
next morning, and since she was so depressed, and since the case 
was obviously a medical one, he referred the case to me, with 
the excellent suggestion Uiat it seemed to him a food poisoning, 
possiblj"^ a botulism On m)"^ service at St Jfarj 's Hospital the 
following additional history and physical examination were re- 
corded 

Patient says at about daybreak she began to see double, 
everytlung danced before her eyes, especially if she mo\cd, she 
had precordial distress, with palpitation of her heart, was pros- 
trated, and feared paralysis of tlie left arm and leg 

Some tmie toward morning she said she began to lose her 
voice, her throat seemed cramped, and she could swallow with 
difficulty Dyspnea and “strangling spells,” as she termed 
tliem, were so severe she feared she might smother to dtatfi 
She had voided no urine nor had a bowel movement since the 
ingestion of her meal twenty-four hours before She sajs there 
was no pain at any time 

Past and Famjly History — ^lias had perfect healtli except 
for measles and a light attack of rheumatism as a child She 
has been married to a United States soldier, by whom there 
w ere tw'o pregnancies, both ending in miscarriages Her husband 
died four years ago from some illness the exact cause of which 
she denied knowledge, but said that in his last illness a spinal 
puncture was done, and following this by a short inten’al there 
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was a “paralysis of both legs” and death one year afterward 
Father and mother died at eighty-three and eight3^-two re- 
spectively — i brothers and 3 sisters are Inong and well 

Physical Exaimnahon — At 11 30 Sunday mommg the pa- 
tient, a short, rather heavy, nerv^ous woman, entered the hospital 
from an ambulance ..jMentahty was dear and the expression 
was rather of anxiety than of pain There was no parables of 
an> \0luntar5’' musdes apparently, but definite paresis of the 
ocapitofrontahs, external rectus, and the entire left arm and 
leg There w as no blepharoptosis but a verj’' marked n3'stagmus 
of the eyes, slow to the left, quick to the nght The pupils 
were unequal, the nght dilated to 5 mm , the left measured 
about 2 5 mm , both reacted sluggishly to hght and accommo- 
dation There was a defimte internal strabismus The fundus 
was negative bilaterall}^ Tongue protruded without tremor 
usuall}’^ m imdhne, slightl}^ to the left at tunes The musdes 
of the neck were so weak that she had to have her head sup- 
ported, dse it would fall b}’ gra\’ity to any direction There 
was a rapid irregular heart, as mentioned abo\e, but the chest 
was otherwnse negative, as was the abdomen On the left the 
knee kicks were exaggerated, a pseudo-ankle-donus, and a ver^” 
suggesti\c Babinski, on the ng^t the knee kicks were present, 
c\en brisk, no clonus and no Babmski 

Oilier Findings — ^Temperature on entrance 97° F b} axilla, 
pulse 84:, irregular and intermittent, respirations recorded 24 
and shallow The W B C reported 23,500, with 84 per cent 
polymorphs Blood-pressure 160/110 Catheterized specimen 
of unne recorded 500 c c , albunun positive, a few red cells and 
h\alme casts, otherwise ncgati\e Blood-sugar 100 mg per 
cent , blood urea nitrogen 20 mg per cent A blood Wasser- 
mann was taken and a spinal puncture desired but this was 
refused by the patient because she said her “husband was 
paralj*zcd hy that ” 

Dr AIvers Here is the history and the ph\sical findings 
of a \er3 sick woman WTiat is your diagnosis^ 

Student It sounds like a cerebrospmal s\*phihs to me 
Dr ihERS There are mam things suggestive of it The 
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patient may have had S 5 'philis, certainly Uie unequal pupils 
and sucli a history would make one feel that lues would haic 
to be ruled out We shall speak of tlie Wassermann a little 
later — tlic fact was, the diagnosis in tins case had to be made 
on the dinical findmgs, as tlie serologic tests could not be had 
for hours I believe that a delay of twenty-four hours would 
have cost tlie patient her life, as some physicians despaired of 
her life as it w'as Even if she had lues, tins could not protect 
her agamst otlier acute illnesses Furtliemiore, there is too 
much bulbar involvement, and too many cranial nerves in- 
volved, with too sudden an onset, ive feel, to explain all these 
symptoms Wliat other suggestions? 

Stitoent Encephalibs, I believe, often has a sudden onset, 
witli diplopia, dizziness, nystagmus, pupillarj' changes, and 
witli reflexes pomting to an upper motor neuron involvement 

Dr Myers Yes, or even ivith more of the sjuiiptoms 
mentioned in this case, sucli as astlienia, facial and phaiyngcal 
nerve palsies, but m encephalitis cases we expect some letliargy, 
myoclonus, and fever The onset is not, as a rule, so sudden, 
and I have never seen so mucli difficulty in breatliing, swallow- 
ing, and speaking as w'as present here \Vhat else would you 
have to rule out? 

Student Cerebral hemorrhage 

Dr Myers Yes, or localized edema of the brain She 
had signs of acute nephritis — albumin, casts, and red blood- 
cells We must be veiy skeptical about a hemorrhage causing 
so many widely separated lesions extending from the motor 
nerves of the eye to the face, tliroat, larynx, muscles of deg- 
lutition, and probably the phrenic and the spinal accessory, 
as well as the spinal motor tracts It makes us think of multiple 
lesions 

Student It might be polio-enceplialitis 

Dr Mxxrs Yes, you must remember that m tins condition 
the onset may be very sudden, wnth paralysis as the first symp- 
tom There is described a bulbospinal form w'hich is extremely 
hard to rule out clinically here Still there is typically more 
rigidity of the neck in polio-encephalitis There is rarely nystag- 
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■mus and fe\er is present You see there was no fever at an)’’ 
iime in the history we read — ^it was rather subnormal 

There are ^er^’’ few conditions that give leukoGj^tosis with 
subnormal temperature and the picture shown in this historj’’ 
It IS present in botulism In fact, with a few mmor differences 
the history and physical findmgs fulfilled the classical picture 
of the discoverer of Bacillus botulmus, van Eimengem,- and if 
any of the S5Tidromes mentioned by the student were present, 
it was not the excitmg cause of the illness, and probably only 
a factor m obscurmg the classical S3Tidrome in its entiret)’, 
for instance, the bilateral dilated pupils frequently found m 
botulism, masked by a pre-existmg S 3 ’philis causmg unequal 
pupils Though I had ne\ er recognized a case of human botulism 
before, I ha\e been extremel\’ mterested m the disease smce 
heanng that the swme I used to see on the farm with parah^zed 
hmdquarters or the cases of chickens with *fiimber neck” were 
probabl)’’ animal botulism I ha\ e more recentl)* been mterested 
m some bactenologic research, done m conjunction with Dr 
Breed, for Bacillus botulmus m encephahtis These studies ha^ e 
proved fruitless except to famihanze me with the ^Tllue of the 
serum of Bacillus botulmus and to show me the picture m ex- 
perimental animals In the case just presented we explamed 
the \omitmg foUowmg the meal b)’ one-half to one hour, on 
the basis of action of an unusual amount of mustard, and that 
the actual S3Tiiptoms of botulism began as would be expected 
about twch e hours after the meal, or, as she said, “at midmghL” 
The S 3 Tnptoms arismg withm the first twent 3 --four hours after 
the ingestion could be m my mmd explamed b)* multiple dis- 
semmated \ascular thrombosis a condition common m cases of 
botulism poisonmg ® 

Tlic diagnosis and treatment of this case was made, there- 
fore, on tlic dimcal findmgs, the laborator)’ work, we feel, is 
highl) confirmaton* At 1 p m we ga\e 4000 units each of 
Baallus botulmus, t 3 "pe A and B antitoxm, mtramuscularl\ 
and repeated the same dosage at S p m There was no reaction 
from cither injection This antitoxm was secured m this at) 
from manufacturers, and at the same time their bacteriologist, 

lOL. 7— St 
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Dr Frank. Breed, took samples of the salad dressing, and the 
three vegetables Uie patient said she had eaten, for bacterio- 
logic cultures Forty-eight hours later specimens of tlie patient’s 
feces and urine were turned in for cultures, the reports of nliich, 
though valuable, were not available for tuo weeks after the in- 
oculation of tlie media, but were tlien of the utmost import as 
corroborative evidence 

The history of tlie patient showed gradual but slow im- 
provement On entrance she could not s'n allow to exceed two ' 
small mouthfuls of fluid without complaming of choking, she 
had definite diplopia, and Uie bowels were paretic, retaining 
tliree enemata witlim thirtj'-SL\ hours after entrance, one of 
tlicse followed by 1 cc of pituitrm, without results Rectal 
examination disclosed no evidence of impaction during this con- 
stipation Witlim fortj'-eight hours she drank entire glasses of 
milk and cream, had diplopia only at times, and had a bon cl 
movement folloivmg 1 ounce of castor oil The pulse became 
mucli slow'cr and mucli more regular, but the sinking spells 
and respiratory weakness did not markedly improve for mail} 
days Following her discharge from St Mary’s Hospital she 
has been seen at mlerv'als Slx weeks after onset many of the 
symptoms disappeared entirely There remained some in- 
equality of tlie pupils, but there was little or no dysphoma or 
dysphagia Ten wrecks after the onset she is back home able 
to walk wntli difficulty Her left arm and leg arc still weak 

The blood Wassermann report from tlie tw'o laboratories on 
tins case was negative The spinal fluids, secured some days 
after onset, was reported negative to all tests, t c , Wassermann, 
cytolog}', globulin, and gold sol 

Dr Breed’s report on tlie results of his work is, briefly, as 
follows He cultured anaerobically in pork brain tubes samples 
from the various vegetables and the salad dressing eaten, and 
samples of the patient’s urine and fcccs sc\enty-two hours after 
ingestion of the meal 
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Ch\rt of Test 


Gojiea pi? 

Xo. 

Date fed. 

Amoant fed 

Culture xnade 
{ro*n 

Rtsul.5 

429 

11 / 22/22 

0 5 C.C 

Tomato 

Lived 

430 

11 / 22/22 

0 5 C.C 

Lettuce 

Lived 

431 

11 / 22/22 

0 5 C.C 

Onion 

hwed 

432 

11 / 22/22 

0 5 C.C. 

Salad dressing 

Died— fort^ -four hours 

433 

11 / 22/22 

0 5 C.C 

Unne 

Li\’ed 

434 

11 / 22/22 

OScc 

Feces 

Died — fort\ -three hours 

His charts show 

that 0 5 

i CC of each 

of these six cultures 


were fed to as many gumea-pigs, all of which hved except the 
ones fed the cultures from the salad dressmg and the feces of 
the patient, these dying m forty-four and forty-three hours 
^espectl^ ely This u as rechecked (Chart 2) , this tune the culture 
from the salad dressmg and the patient^s feces were fed, each 
to 2 of 4 gumea-pigs, all of which showed tj^pical signs of bot- 
ulism poisonmg, 7 e , sahvation and unstead}’* gait m thirty- 
two to thirty-four hours, and death from forty to forty-four 
hours 

CHART 2 

Retest of S\lad Dressing and Feces Cultures 


GutDea-p<£ Culture xnade 

No Ditefed. Axnojotfed. inun 

435 11/22/22 0 5 c c Salad dressing 

436 11/22/22 0 5 cc Salad dressing 

437 11/22/22 OScc Fcccs 

438 11/22/22 OScc Fcccs 


Results. 

Salnwlion and unsteady gait — 
thirt\ -two hours Died — 
fort> hours 

Salivation and unstcad> gait — 
thiitj-ttvo hours Died — 
fort> -one hours 

Sali\'ation and unstead% gait — 
thirt>-four hours Died — 
fort 3 -four hours 

SaluTibon and unstcad\ gait — 
thirt>-four hours Died— 
^ort^ •tv, o hours 


Following tins the serologic tj-pmg test was used m which 
(Chart 3) 10 gumea-pigs were dmded mto two groups of 5 
each — each of the first 5 w ere fed OScc of the salad dressing 
culture and cadi of the second 5, 0 5 c c of the feces culture 
The first 2 of each group were gi\ cn at the same tune as the in- 
gestion of the toxic culture a protectnc dosage of 25 units of 
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tj^pc A botulinus antitoxin All of these pigs lived The tliinl 
and fourtli of eacli group of 5 were given a protective dosage 
of 25 units of tjrpe 11 botulinus antitoxin All of these died in 
thirty-six to fort 3 ’--eight hours The last of each group of 5 
vas given the toxic cultures, but no antitoxin — both of these 
died witlim forty-eight hours 

Dr Breed’s conclusions arc briefly stated that Tlie salad 
dressing eaten and tlie stool of tlic patient seven tj'-tvo hours 
after tlic food ingestion contains Bacillus botuluius spores or 
organisms identical in tlieir toxicity and fatality to guinea- 
pigs, and tliat by typing tests the organism is Bacillus botulinus 
type A 

CHART 3 


Guinea 

pig 

No 

Date fed 

Amount fed 

Culture made 
from 

^ Amount of 
antitoxin and 
types used 

Results 

439 

11/25/22 

0 5 C C 

Salad dressing 

25 units 
Type A 

Lived 

440 

11/25/22 

0 5 cc 

Salad dressing 

25 units 
Type A 

Lived 

441 

11/25/22 

0 5 c c 

Sahd dressing 

25 units 
Type B 

Died— forty eight 
hours 

442 

11/25/22 

0 5 c c 

Salad dressing 

25 units 
Type B 

Died— forty eight 
hour*? 

443 

11/25/22 

0 5 c c 

Salad dressing 

None 

Died— fort> -eight 
hours 

444 

11/25/22 

0 5 c c 

Feces 

25 units 
Type A 

Lt\ cd 

445 

11/25/22 

0 5 c c 

Feces 

25 units 
Type A 

Lived 

446 

11/25/22 

0 5 c c 

Fcccs 

25 units 
T>pc B 

Died— thirt) six 
hours 

447 

11/25/22 

0 5 c c 

Feces 

25 units 
Type B 

Died— -forty eight 
hours 

148 

11/25/22 

0 5 cc 

Fcccs 

None 

Died— fort> four 
hours 


It would seem that tlic evidence here is logical and conclusnc 
of a definite ctiologic factor Botulinus spores arc not uncommon, 
cspccialty in vcgctalilcs (though thej seemed to be negative m 
tlicse \ cgctablcs), but even w hen present there may be no toxic 
symptoms after tlicir ingestion if there is not active growth 
and toxin production It requires some medium suitable to 
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the growth of and toxin production from the orgamsm to pro- 
duce toxic S3Tnptoms m man It would seem that the salad 
dressmg fills all these requirements — ^it contamed Bacillus botu- 
Imus organisms or spores, or both, and foUowmg mgestion it 
produced symptoms simulatmg human botulism The same 
organisms fed to gumea-pigs produced animal botuhsm s\Tnp- 
toms and death m smtable dosage, and specific antitoxm, tj'pes 
A or B (smce it was pol3n-alent), m the human case, type A, 
m the case of the gumea-pigs, saved life It has been shown 
experimentally that antitoxm given tnenty’-four hours after 
a fort3'-eight hour lethal dose will save life m gumea-pip W*e 
assume that it saved life m the human case, masmuch as Burke,* 
from his thorough studies on treatment, gives a prognosis as 
follows A mortaJit3’’ of 70 per cent m American cases reported 
who have vomited, a mortahty of 84 per cent m those attacked 
withm twent3*-four hours after mgestion of the food, and a 
mortahty of 90 per cent m those first showmg S3rmptoms All 
of these conditions apply to this case, and on this basis the life 
nsk was extremel3’’ hazardous 

Another important e\ndence of this bemg a true case of botu- 
lism is the presence of toxic-producmg Bacillus botuhnus m the 
patient’s feces The presence of botuhnus m human feces is 
apparentl3' veiy rare except foUowmg true botuhnus mtoxica- 
tion The studies of Dubo\’sk3’' and ^Ie3*er® report negatiie 
cultures for botulmus in the feces of SO people vho had mgested 
X egetables bought m open market containing \ egetables known 
b3' their cultures to be botuhnus spore bearers But m all of 
4 of their positiie cases of human botuhsm the feces cultures 
were positiie, but m 2 of the 4 were found to be negatiie on 
the tv cnt3 -sixth and thirl3*-first da3’ of the illness From their 
\cr3 unportant and exceedmgl3 accurate work it would seem 
that the intcstmal tract of man has a tendenQ* to self-dism- 
fection when spores alone are ingested, but does this much less 
rapidl3 and cffccti\el3* when toxins and spores or bacilh or all 
three are mgested m sufficient quantit 3 * to cause toxic S 3 *mptoms. 
The ingestion of spores and bacilli without toxin does not seem 
to produce botulism unless m enormous dosage We feel. 
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therefore, that the positive cultures of Bacillus botuhnus Tj’pc A 
m bo til the food ingested and m the patient’s fcccs scvcnlj- 
tw'o hours afterward, wdien associated wntli a botulism s}ndrome, 
IS rather positive evidence of etiologic relation 

Fortunately this patient did not die, so an autopsy report 
may not be here appended as furtlicr proof of ctiolog)' Un- 
fortunatdy, how'ever, recent evidence would indicate tliat 
neitlier gross nor microscopic picture of this new and ratiier 
unusual lesion is above question Instance the case reported 
by Geiger® and by Dickson,^ in w'hich autopsy findings by an 
authority m the patliology of tins vety disease justified a 
diagnosis of encephahtis, w'hile cultures of the same brain, bv 
an equallj’^ capable bacteriologist, also an authority on this dis- 
ease, were positive to Bacillus botulmus If thrombosis, des- 
cribed by Ophuls, were actually pathognomonic of botulism, 
and if penvascular mfiltration were found only in encephalitis, 
the dififerentiation W'ould be final at autopsy Up to dale, 
how'ever, the history, physical e\amination, bacteriology and 
serolog}'- of botulmus intoxications are, we believe, safe etiologic 
criteria 

Conclusion — 1 A case of botulmus poisonmg from mustard 
salad dressmg is here reported, so far as I can find, the first 
isolated from this medium 

2 It is of especial interest m that it w'as diagnosed clinicallv, 
thougli single and an isolated case — quite apart from so-called 
“outbreaks ” Laboratory work confirmed the diagnosis 

3 It IS found m the heart of Kansas City, the center of a 
wnde section of America as yet not contributing any cases of 
human botulism to the literature 

4 Though a seicre case of poisonmg, with vomiting, earlj' 
onset, and bad prognosis, the use of antitoxin within twentj- 
four hours after the food ingestion apparently sased life 
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CLINIC OF DR FRED J jMcEWEN 

St ^Iargaiiet’s Hospital and Department of Pathology, 
' UNT\^srr\ of Kansas 3^Iedical School 


BALANTIDIUM COLITIS 

The patient was admitted to the medical semce of St 
^largaret’s Hospital on February 3, 1923 complainmg of diar- 
rhea, severe cramp-like pains m the abdomen, and general weak- 
ness He was forty-five years old His illness began wrth a 
dysentery m 1898 while he was a soldier in the Spanish-Amencan 
War stationed at Chickamauga, Georgia In the following year 
he had almost recovered and was sent to the Phihppmes, where 
he was m the camp hospital for se\enty-six days with severe 
dysenteiy% bavmg from 12 to 20 stools a day At first the stools 
were thm and water}' in character, but later became semiformed 
and showed considerable blood and mucus While m the hos- 
pital he lost 40 pounds in w eight Although not entirel}’* well he 
returned to dnty, but smce that time had at irregular mter\^als 
acute exacerbations of dysentery with severe cramp-like pams 
largely m the upper abdomen, great weakness, and 10 to 20 
stools a da} During one of these attacks m 1913 he was 
operated for appendiatis In the past two years he has had 
several relapses, when he was unable to work and support his 
famil} At present he has from 8 to 12 scanty stools daily 
The} arc dark and contain considerable mucus 

His past and family histones are negative He has never 
worked with or around hogs 

The ph}^ical exammation revealed a man 701 mches m 
height, vNcighing 130 pounds He is fairly well dev'cloped, but 
poorl} nourished The skin is fairl} drv and moderatdv tanned 
on the exposed surfaces The eyes are sunken The right 

x:So 
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pupil IS irregular and larger than tlie left 'J here is an indcfinUc 
history of injury of this eye m 1913 Vision is poor in the right 
eye, good in the left Ilolli pujiils react to light and accommo- 
dation 'J lie gums show a moderate pyorrhea 1 he tcctli arc 
dirty and some are carious The tongue is coated in the center 
There is no glandular enlargement 'J lie clicst is well developed 
and symmetric Percussion and aiiscuUalion of the chest and 
heal t arc negative 'J he abdomen is flat and moves freely and 
equally on respiration 'J'hcrc is a slight, poorly defined general 
tenderness in abdomen 'J'hc liver dulncss extends from the 
fourth rib to the costal bolder in the midclavicular line 'I he 
livci and spleen are not palpable 'J here is no muscular rigid- 
ity '1 he avtrcinities, external genitalia, and neurologic exam- 
inations arc negative Proctoscopic examination revealed no 
ulceration in the rectum 

'1 he laboiatory findings arc as follows 'Jlic blood-count 
showed 3,430,000 red blood-cells, hemoglobin 68 per cent 
(Dale), white blood-cell count 7000, dilTcrcntial count showed 
60 jicr cent polymorphonuclear leukocytes, 13 per cent large 
moiioiuiclcars, 23 per cent small mononuclears, 4 per cent 
eosinophils, 1 per cent basophils, transitionals 2 per cent 
'I here arc no nucleated reds .ind no jioikilocytosis Platelets 
arc abundant 'J he urine is negative 

Numerous stools were examined, 'Jlicy were fiiiid to semi- 
solid 111 consistency, dark m color, xvith scattered grayish-bku I 
palehcs '1 hey contain some mucus and undigested food '1 he 
bcn/idin test for blood xvas stionglj' jiositivc 'Jlic reaction of 
the stools was acid No ni.icroscopic blood w'as present at any 
tunc Microscopically, they contained starch granules, fat, 
meat libers, and numerous actix'cly motile, oval-shaped, ciliated 
organisms corresjiomiing m si/c, shape, and structure with the 
Ikilantidiuin rob I he antciior end w'as more pointed than the 
posterior eml \ flo/eii or more were often found in a single 
field No other parasites were seen Tii the fresh wann steieils 
the organisms were xery actix’c and could be seen drawing par- 
ticle s of food into the mouth eir peristome by means of the cilia, 
and passing small partieles freim the rear As the stool became 
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cold, motion ceased The organisms w ere kept alive m the m- 
cubator for fortj^-eight hours in a solution of normal sahne 
The mo\ ement of these orgamsms was rather pecubar and ir- 
regular, sometimes bemg directly forward and at other tunes 
whirhng or zigzag m character 

The treatment consisted of enemata of 15 per cent magnesium 
sulphate given twice a day for the first four days, one a day for 
four days, and then once ever>’’ other day until the patient left 
the hospital, which was on the eleventh day after the treat- 
ment isTis given At the same tune the diet was changed to a 
non-fermentative type Improvement was noted about the 
second day. On the seventh day no organisms were present 
m the stools and only a trace of blood On leavmg the hospital 
the patient still had 3 to 6 formed stools daily At this tune he 
felt quite wdl 

Two months after lea\Tng the hospital he again returned 
fedmg much better than he had before entenng Durmg this 
penod he had, however, a short relapse, but did not seek medical 
attention The stools have remained 5 to S daily and were 
flmd to semifluid m character No organisms were found and 
only a f amt chemical test for blood 

Human Balantidium cob was first descnbed by Malmsten m 
1857 (quoted by JoUos and Bode Smce that time o\er 200 
cases ha\e been reported m the bterature The geographic 
location of these cases is wide-spread, Europe, Asia, Africa, 
North and South .Vmenca, and the Phihppme Islands being the 
usual location The disease is not uncommon m the Baltic Proi - 
mccs of Europe, and Bowman states that dimcal matenal is 
fairlv abundant in Manila and m the Phihppme Islands In the 
United States scattered cases ln\e been reported from ^anous 
parts 

Jollob describes the organism as one of tlie more common 
and important parasites of man, it has an oaal shape and meas- 
ures from 35 to 70 pi in Icngtli and from 25 to 50 /i m width It 
IS composed of two la\crs — an outer dear and homogeneous 
ectoplasm, co\ercd with cilia uhidi run in paralld rows from 
before backward and a darker granular cntoplasm often con- 
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taininR food j)!irticlcs and blood-cclls. At tlic nnlcrior end nml 
to tl»c loft tlu'io is a wcdj'o sIiapo(i mouth or pcristoino lined 
by cdia. 'riiere is no gullol 'I'o the icar (licio is an anus from 
which the cvtrusion of pniMclos may bo scon Near llio coaler 
thcic IS a Kidncy-sliapcfl mat lonm Ions ami bolucon ds poles 
there is a small daik muiomiclciis In the jwsterioi portion of 
the vciUial side theie aio two contracting vacuoles 'I'liese 
organisms fertili/c by conjugation and divide by binary fission 
Jlode coricludcfi lliaf division by budding is most coiiinioiily 
seen in the human species 

Although about ?') jiei cent of the cases reported have had 
contact with hogs, infection fiom hogs has not been dcfuiitely 
settled Jlode mamtaiiib that the human orgniiisin is not 
identical with that of (he hog, and quotes Slicgalow, who cited 
Sd men in St Petersberg in 1899 who were "gut slrijijicrs” in 
a slaughter house horty per cent, of the hogs were infected, 
but none of the men became infected On (he other hand, 
many of the jicople in liiat neighborhood had infeclioiis uitli 
the immnn sjiecics of Palniitidium coli Purl hci more, 1/1 Kussin 
the same author states that there aie very few eases, though 
the jicople live in the same building with hogs 

Klein III 1896 rejioitcd the oiganisms 111 the sewage of 
London .ind also m I lie cit3'’s diinknig-w'atcr siijijilv 'Ihis 
means of infection ccilainly is suggestive and 111 many tasis it 
seems to be the most jirobable mode of infection 

I'Xlierimental production of (lie infections from the liumaii 
cases to animals has been a failure in jii.ulically all c.iscs How- 
man injected the organisms into the rectum of monkeys and 
colostomy o|)eiiings witlioul piodiicnig an infection bode 
failed to infect human beings with tiic hog orgaiiisins 'Die 
identity of the* hog .ind (lie human species of Halantidiuin ccdi 
h.is not lueii dtimilelj’ c'slablishc'd 

I In palliologic lesions .ijijii.ii to be l.iigdj limited to the 
laigc mtcstiiK (IJowm.iii, Mdl .md ( oiiret, and Jollos) Hie 
nlccr.itioii III the kirgc iiilcsliiic cstciids from the cecum to llit 
rectum I he voiiiigci nice is , tie* shallow, with Jitth tliirlciimg 
of tiu w.ill I he older ones (end loeiieirele the gut, ire larger 
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at the base, which quite often is the muscularis, and have in- 
filtrated underneath the edges of the mucosa, producmg markedly 
overhangmg edges m certam cases The waU of the mtestme 
IS markedly thickened Over the surface of the ulcers there is 
considerable necrotic matenal, mucus, and leukocytes On 
microscopic exanunation the organisms are found m the walls 
of the ulcers, but never m the necrotic centers They are also 
iound m the lymphatics and mesentenc vessels The wall sur- 
rounding the ulcer is hea^^ly infiltrated with l}Tnphocytes and 
plasma cdls The lesion shows a dose resemblance with amebic 
infection 

Some authors question the pathogematy of the orga ni s m s 
Hoxsever, the presence of the organisms deep m the walls of the 
ulcers and surrounded by a very defimte inflammatory" reaction 
along with the absence of any other etiologic factor affords e^n- 
dence strongly m favor of an etiologic rdationship between 
this organism and the lesions which are present m the mtestmes 

The organisms attack patients at all ages De Buy^s re- 
ported a case m a child of fi^ e, although most of the cases are 
reported m adults 

Most cases begm with a mild diarrhea vhich gradually" be- 
comes more severe and then undergoes a remission, only to re- 
turn at a later tune, bemg more severe as the disease progresses 
There is httle or no fever The patients complam of palpitation, 
flatulence, tenesmus, and cramp-likc pams in the abdomen 
Perforation of the mtestme may take place The symptoms 
may’' suddenly’’ subside, only" to return a month or so later The 
stools arc at first watery, then become semisohd m consistency- 
They" are blood tinged or contain tarry" appearing mucus Fre- 
quently they number twenty or more dail\ 

Logan reported 4 cases wnth findings of pernicious anemia 
Tlie anemia impro\ed rapidly with the improvement m the 
dysentery This report is suggesti\e m connection with the 
statement made by Bode that many of the cases occurrmg along 
the Baltic region show a combined infection ivith both the 
Balantidium cob and the Dibothnocephalus latus He quotes 
Woit who found DiboUirioccphalus latus m 5 out of 12 cases 
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of balanUdium^ colitis Eosmoplulia lias been observed by some 
writers and not bj others The infections arc unusually ^CIy 
clironic and persistent, but become more severe as time goes on, 
and finally result m a fatal termmation Uirougli general ex- 
haustion of tlic patient 

No standard treatment has been devised Encinala of tannic 
aad and acetic acid, bone acid, kerosene, silver salts, and ucak 
lodin solutions have all been reported to be cflicacious lh}Tnol, 
emetin, distilled dicnopodium, followed by catharsis, have been 
given by tlie moutli, wiUi reported success, salvarsan intrave- 
nously was used m one case by Logan The cxpcnencc of 
most authors is tliat tlic symptoms usually return sooner or 
later and in most eases tlic disease ends fatally 
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CLINIC OF DR EDWARD T GIBSON 


Neurological Clinic, Children’s Mercy Hospital 


CHRONIC IDIOPATHIC TETANY 

Whliaix R, aged thirteen, appeared at 'Mercy Hospital 
Out-patient Department IMarch 14, 1923, complaining that he 
had had a spell of unconcsiousness and that his hair was falhng 
out 

Present Illness — Investigation of his history sho\N s that he 
has not been wdl smee he was nme years old Some of his symp- 
toms and signs have been contmuous throughout the four years, 
and others have been present only durmg the cold weather 
With the exception of these seasonal variations his condition 
has grown neither worse nor better 

The continuous signs have been 

1 ^larked pallor of the face 

2 A mild diarrhea, with two or three loose bowel move- 
ments daily 

3 D iminis hed activity, which is noticeable especially at 
play 

4 Awkwardness m all movements 

The manifestations whidi have been confined to winter and 
early spring all began about four years ago, with the exception 
of the unconsaous spells 

1 Attacks of dyspnea These often follow r unnin g or ex- 
atement, but also come on without apparent cause and some- 
times waken him from sleep They last three or four mmutes 
His breathing is loud enough to be heard m the next room, 
and when tlie attacks come on at night the}' waken the family 
There is a wheezy, whistling noise in the chest, and the boy 
complains that he feels as if he is suffocating 
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2 Rigidity of arms and legs These attacks come on while 
in the bath, at stool, often without anj apparent cause, and 
sometimes waken him from sleep The}' last from a few minutes 
to several hours They begin wuth tmgling m hands and feet, 
which IS gradually transformed into pain severe enough to make 
him cry The stiffness increases gradually for one or two min- 
utes His arms and legs straighten out, toes pomted down- 
ward, wrists flexed, fingers straight, and thumb turned in 
He walks across the floor on his toes like a toc-dancer, trying 
to overcome the spasm, and presses the palms of his hands to- 
gether in an effort to straighten them 

3 Fallmg out of hair In the last four years the hau of liis 
head has fallen out and been restored three times Each time 
it became dry and coarse and then became loose It could 
be pulled out by ru nnin g the fingers through it After a few 
w’eeks it began to grow in again, the new hair bemg fine and soft 
About March 1, 1923 it began to fall out, and at present is be- 
gmnmg to grow m again 

4 Unconsaous spdls In the winter of 1920 he had a con- 
vulsion with unconsciousness, and m the follow'mg month had 
three more In Februaiy, 1923 he had a fifth convukion The 
attacks, as described by his mother, have all been similar He 
raised up m bed to a sittmg posture, turned his head slowly to 
the nght, and flexed his arms and legs strongly He “held his 
breath” for a short tune and then breathed loudly There was 
a slight jerkmg of the limbs, but no tongue-biUng or bed-wctting 
He w'as entirely unconscious during the attacks, and slept deeply 
for several hours afterward 

Past History — ^The patient’s mother nursed tlic next older 
child two months after she became pregnant with the patient, 
and had morning sickness throughout, but was not as sick as 
with her other children The patient w'as bom at term, without 
instruments, and weighed 10 pounds at birth He was the 
largest of the family He cried at once, breathed easily, nursed 
properly, and gamed weight normally First teeth erupted at 
ten months (dentition in all the children of the famil} at this 
age), he sat alone at sexen months, walked at thirteen months, 
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and began to tallc at the “usual tune ” He had measles 
at se\en 5 ears, chickenpox at eight, pneumoma at ten, and 
vrhoopmg-cou^ at eleven Tonsils and adenoids were removed 
at Merqr Hospital at the age of eleven He began school at 
SIS years and is non m the fourth grade He has always been 
somewhat dull m school 



Fig 229 —Trophic change in hair tctan\ 

Familj History — Mother was twentj-four at patient's 
birth and father was twentj -eight There are 5 children m the 
famil>, William being the thud oldest None ha\e died, nor 
has the mother miscarried 1 he other children are w ell and ha^ e 

^OI. 7— S2 
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had no trouble similar to William’s The mother and one sister 
were dull m school 

Physical Exammation — ^Patient is undersized and poorly nour- 
ished, with dry coarse skin There is a general pallor, but tlic 



r ig 230 — ^Tetanic spasm of hands 


mucous membranes and conjunctiva hav c a good color T he most 
prominent feature of his appearance is the scalp (Fig 229) 
The hairs are ver> scarce, but distributed equally Thc\ pull 
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out verj easily There is no eMdence of growth of new hair 
The scalp shows nothing pathologic There is no pubic or ax- 
aiaiy hair The ordinarj'^ neurologic examination is negative 
Reflexes arc rather mactive The foUowmg positive tests are 
pathognomomc 

1 Pool's Maneuver — ^WTien the arms are held above the 
head so as to btmg tension on the nerves of the axilla, after 
about two minutes the patient complams of cramps m the hand, 
which slowly flexes at the knuckles, the fingers remaining straight 
and the thumb tummg m (Fig 230) 

2 Clnoslek's Sign (Phase 1) — When the region over the 
faaal ner\*e m front of the ear is tapped hghtly with a hammer 
there is a quick smgle contraction of the musdes at the ala of 
the nose and comer of the mouth 

3 Erb’s Stgn — On testmg the median nen^e with the gal- 
X amc current contraction appeared at break with Kathode ap- 
plied at 1 5 ma Normally contraction occurs at 5 ma at the 
low est and usuallj' only with much stronger current 

Laboratory — ^Red blood-cells 3,920,000 per c mm , white cells, 
5200, hemoglobm, 70 per cent Urme repeatedlj’ negatixe 
Radiogram of head and chest showed nothmg significant 

Comment — The patient was obserx^ed m the hospital for a 
week On tlic first day he had a penod of djspnea wutli 
wheezing lastmg about ten mmutes His chest was full of 
whistlmg rales Attempts were made to mduce tome spasms 
by forced breathing and by exercises m the gj-mnasium, but 
without success He was given calcium lactate and parathjToid 
substance Vfter leaxnng the hospital he had one more “asth- 
matic attack His hair ceased falling out and new hair has 
bttn growing Mechanical and electrical imtabihtj’ of motor 
nencs has graduallx dmimishcd Response to tappmg oxer 
tlic facial nerxe trunk graduallx disappeared, but it was noticed 
that long after Chxostck’s sign became negatixe a xen strong 
txx itch could be obtamed by tappmg ox er the muscles themselx es 
Diagnosis —The increased mechanical and electrical im- 
tabilitx of the motor nerx es and the cliaractenstic tonic spasms 
arc patliognomonic of tetanx The distinction from tetanx due 
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to luiioval of thi' piiiiilliyioid bodies mid from smli fotnis n'. 
infmitile, jjiisliodnleslinul, anil (he letany of j)rc;;nancy is oh 
vious 'Dm iif'e of the jnilient, (he aliseiitc of obvious cause, 
and (he iluonidly, willi seasonal cNaieihalion me clutinilcr- 
islK of the f.iouj) Known as juvenile idio]>:i(liic tetany. 

K(ioIof>y.“A mnnher of inleiestin/; facts liave been e*- 
(ablisbcd, especially in leient yem.s by nielabolu tescaiili, but 
it IS not yet possible to build out of these a satisfmlory lluory 
wbieli will IK count fot all cases, ]( has loiif; been Kiiouii that 
tetany follows lemovnl of the pmaliiyioid bodies, but, on the 
otliei band, many canes of tetany which Iiave tome (0 autopsy 
have been assoiialed with jimathyioids hisloloj'ii ally sound 
Some I uses yield piomplly to the administration of ciihiiim, 
while otheia do not, 

'I isdall (Join, liioloj';. Chem., Septembei, 19?^) finds an in* 
iieane of Na ions in tetany, and considcra that all forma ixiipl 


Nn 

the (lasliii depend uiion a distuibed ^ latlo 

(lioss and Ibideihill (Join liioloj'. Chem , .Septembei, 1922) 

find a distuibed lalio 
(a 


lioldman (|oui Amei. Mid. Assoi , Maiih ?2, 1922) di'* 
iiibes canes of tetany pieiipilated by foiled rispiialion and 
ihinloi (hat a distuibed amUbase lalio is responaible 

ls.oih, of Detroit, and I’alon and his assoiiales, at (Jlasgow, 
have made nomc inlciisliii}' obsei vat ions upon the relation of 
p.uanidin to tetany. 'Ihese woilieis iiave found that (he in- 
jeition of f'lianidm jnodiiies the i.ymjitomii of tetany and that 
in rases of both infantile and adult tetany there is an increased 
quantity of |Miaiiidhi in (he blood and in hie HaiKir (.Sjslini 
of 1' iidocriiiolopy) siinpisls that the j'uanidiii may bi diri\id 
fiom m;'inin, a noimal loiisliliieiif of jirotein, if the firimnt 
mpinasc, whiih ImiiKi. up mpmiii into ornithin and urc.i, were 
delirient lie r.iipRests also that the foimatmii of airmase may 
be a funrtion of tin ]Mralhyioids 
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DISCTJSSIOH 

There are se\*eral features of interest m the case 

1 In many light cases the manifestations of the disease are 
confined to the effects of increased exatabflity of the motor 
nerves Here we have also mcreased irntabflit^' of the sensor}* 
nerves as shown 'espeaally by excessne sensitiveness to the 
gal\amc current There is also eiadence of mvolvement of the 
autonomic nervous sjstem — dermographism, faaal pallor diar- 
rhea, and attacks of d}’spnea The patient was large and \v ell 
nourished up to the age of rune, but has grown ^ ery httle smce 

2 Fallmg out of the hair has been mentioned several tunes 
m the hterature (Bolten, 1917), but I have not encountered a 
case m which there was repeated disappearance with restora- 
tion 

3 The assoaation of tetany and epileptic attacks are not 
unknown Redhch in 1911 published a thorough stud} of the 
subject He was able to collect 72 cases m which, as m the present 
case, the epileptic seizure accompanied or followed the tetany 
Of them, 21 were m tetany following loss of the parath}*roids 
17 m juvenile idiopathic cases, 5 m maternity cases, and the 
remainder m gastnc and mfantile tetany 

4 After Chvostek's sign could no longer be obtained m the 
usual manner, a v exv activ e twitch could be obtained by tapping 
near the muscle itself This obser\ ation seems to fit m with the 
experiments of Paton and his assoaates on guanidm tetany in 
ammals They found that mechamcal irntabflit}* of motor 
nerves was inhibited by the application of curare They con- 
cluded, therefore, that the nerve endmg is the seat of the greatest 
imtabilit} m tetany 




THE PARALYSIS AGITANS SYNDROME IN 
NEUROSYPHILIS ^ 


The present tendenc}’’ is to look upon paral>*sis agitans as 
a. syndrome depending upon lesions of certam structures m the 
central nervous qrstem The disease processes which give rise 
to these lesions are of many different kmds, but two stand out 
with especial prommence, namely, atherosclerosis of the cerebral 
arten^ and epidemic encephalitis These two account for the 
great majority of cases seen at present The syndrome is occa- 
sionally assodated with a number of other diseases, among 
which IS syphilis of the central nervous system The following 
cases are of this kmd 


CASE HEPORTS 

Case I — A B , male, aged fifty-five, complained of a tremor 
of the nght arm He states that the tremor began about two 
or three months ago and has steadily grown worse It is in- 
tensified by worry or exdtement and disappears durmg volun- 
tarj** effort and while asleep The nght arm feds queer ^ but he 
cannot desenbe the sensation In general, he feds \exy well, 
but IS considerably annoyed by the tremor 

Pasl History — B has had very httle illness In recent 
years there have been several attacks of sciatica, on both sides 
at different times He frequently has fleeting pains over the 
arms and shoulders, and also more severe pains m the legs 
These are sharp and momentar}^, but contmue for three or 
four hours They began about ten years ago About twenty 
\ears ago he acquired gonorrhea, and at the same time had a 
little sore on the penis He received no treatment for sjphdis 
and no secondarj* signs appeared He has had tonsilhtis re- 

* From the Neurops>xhiatnc Qmic, Out patient Department, Kansas 

Cu\ Gcncml Hospital 
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peatcdly His tectli have been gone over recently and found 
to be in good condition Until recently he did c\cciiti\c i\ork 
witli a large manufacturing firm, but has now retired from 
business 

Family Htslory — Father is eighty years old and in good 
healtli, except for a senile tremor One son is said to have 
had specific epididymitis There is some tuberculosis in the 
family 

Physical Examiriation — ^Well-nourished man of slight build 
There is a constant fine tremor of the right arm, with a “pill- 
rolhng” movement of the fingers, rate about three to the second 
The arm is held stiff and tlie automatic movements associated 
with w'alking are absent in the right arm The face is somewhat 
mask-like During the examination a slight tremor of Uie left 
arm developed The pupils react well and are arcular, but the 
right IS larger than the left Eye-grounds are normal There is 
no definite or localized loss of power No sensory changes were 
demonstrated, but the patient says that stimuli feel different 
on the right arm Palpation of the muscles show's a distinct 
increase of rigidity of the right arm Reflexes biceps and tri- 
ceps not obtamed, supmators, present and equal, knee- and 
ankle-jerks were not obtamed by any method of reinforcement 
Abdominal and cremasteric reflexes are present, and reaction on 
plantar stimulation is of the flexor type Cardiovascular and 
renal organs are normal Apparently normal psychically 
Clear spinal fluid under slightly increased pressure was ob- 
tained by lumbar puncture Examination showed 
18 small lymphocytes per cubic millimeter 
Globulin present (Ross-Jones) 

Wassermann reaction 4 plus (Dr W K Trimble) 

Gold solution formula 5544332100 
Blood Wassermann 4 plus 

In the next tw’o months he reccned eight mtra\cnous in- 
jections of neo-arsphenamm, with potassium lodid by mouth 
and mercury' salicylate intramuscularly 

At the end of this period the spinal fluid contained 12 cells 
per cubic millimeter, globulin plus, gold sol formula 1233210000 
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At this tune the tremor of the arm was much improved, but 
ngidit\ was still present The patient fdt w’ell, had \ery few 
pams, and did not return for further treatment 

After-course — A B ’s condition remamed the same for a 
year Then he became fussy and somewhat expansive "I'STien 
the family was pa ckin g up to move to another house he m- 
sisted upon tymg up parcels unnecessarily with paper and 
twme Shortly afterward he began buymg many useless ar- 
ticles, and talking about large busmess projects He over- 
drew his bank account through foolish expenditures He was 
sent to a pnxate sanitarium and finally committed to a State 
Hospital 

Case II — C D , white male aged forty-two, came to the 
General Hospital Out-patient Department April 4, 1923, com- 
plammg that his arms were stiff and tremulous 

Present Illness — About two or three years ago D noticed 
that his arms were a httle stiff They became worse, gradually 
at first, more rapidly m the last year He complams that they 
are so stiff that he can no longer follow* his occupation as a 
teamster Recently there have been at times a tremor of the 
hands and an excess of sain a, and the stiffness has extended 
over his entire body, rendering all his movements slow and 
difficult 

Past History — With the exception of infectious diseases m 
his childhood he has nexer been ill until four years ago At 
that tune he found a lodger dead in his house This upset 
him so that he had a “nenous breakdown” and was in bed 
two months unable to walk In Februrary, 1923 he had in- 
fluenza, but this did not affect the stiffness m his muscles at 
all Fne years ago he had gonorrhea and a sore on the penis, 
but describes nothing suggestn e of secondary syphilis He had 
a little treatment at the time He was married sixteen years 
ago, and has 2 children, fifteen and thirteen He was separated 
from his w ife one y ear ago At that time his wife and children 
were well 

He has ne\cr gone to school and cannot read and write 
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He li.as u‘'C(l Jilcoliol, but none in icccnt jo.irs No <Iiuk llaI)^^ 
lie 1ms always liccn excitable .iiul nei\oiis 

Prevail Status — In gi'iieial, be fids well, sleeps Mtll, nnt! 
has a good a])pelitc His stifliiLss and slowness of niolion arc 
annoying, but no woise lit ft els strong enough to woik, hut 
cannot hold ,i jol) 

Pliyutd! pMiiittiKilioii He is a well-iuiiiiished iiinn about 
foity His f.u e is exjiressionkss, attitude stooped fioin shoulders, 
arms held close to body and llixcd at elbows (Jail is shm and 
without associated movement of aims .Sjieech is nionotonoiis 
He lespoiids to questions aftei a pcitejitible iiause, but has no 
otlici defect m speech JJis fate is ilushed and his bps iisiinlly 
moist with saliva, which fie(|uenlly diibbles to Ins chin 

Pui)ils aio ime()unl, left gicalei than i/ght, .ind react \rrv 
slightly to light, but more on ac(ommodation to distance 
Isye-gioimds show mild optic ncuiitis, 'I here is a slight tremor 
of head and both aims, fiequency about tliiee jier second, dis 
appealing on voluiitaiy movement of the part Muscles gener- 
ally aic III a state of liyjiei tonus, with cog-whcci lesistaiice to 
passive movcmciiLs 'rendon rcilexes could not be ohlained, 
possibly on account of iigidity No iiathologic reflexes found 
Sensibility to light touch and piii-prick evcrywJierc prcMiit 
No failun* 111 co-oidmation in ujiiier 01 lower cxtrciinties 
S])inal puncture shows a cle.ir fluid Wasseiinaini reaction 
4 plus, gloliulm 1 plus, colloidal gold jireciinlation 22332100t)0 

TUn SYNDROMi: 

There aie tliiee striking (haiactirislics of paralysis agitaiis- 
rigidity, tremor, and inteiferciKc* with normal autoinatu a*' 
SOI lilted movements I hi rigidili distmguislicil from tin 
spastiiilj of lesions of the motoi lortex and its traits hv the 
absence of greatly niireascd reflexes, clonus, and tin I{ahin‘li 
reaction ( uses of iindoiibtid paralysis agitans in winch some 
of these signs are jiresinl liasi also iiiiideiital lesions of the 
xohmtarj motor tiails the most sinking of the normal as- 
sociated moMinints wliiili 01 cur autoinatnally is flic swinging 
of the .inns m a m unii r suggi stive of tin qiiadriiptil gait I he 
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absence of movement m paralysis agitans is an important 
dement in the characteristic appearance There are many 
other signs and symptoms mvolvmg secretmg glands, vaso- 
motor mechanisms, and the sensor}- system which are less con- 
stant 

CORPUS STRIATUM 

Pathologic studies m cases of paralysis agitans have been 
confusmg, because the lesions have not all been found m the 
same part of the bram Thus we have cases carefully worked 
out m which the onl}’’ lesion has been found m the thalamus 
(Leyden, 1864), the nudbrain (Tmel, 1920), the substantia 
mgra (Souques and Tretiakoft, 1921), the mternal capsule, in 
connection with apoplex}-, but pnnapally m ^'a^ous parts of 
the stnate body The most confusmg patholo^c reports are 
those in the classical type of Parkinson^s disease accompamed 
by sderosis of the cerebral artenes Although there is always 
some lesion of the regions mentioned above, there are also so 
many other areas of softemng that exammations of the bram 
ha\e no value for localizmg the essential defect 

I think we can remove some of the confusion if we think of 
nerv^e tracts and reflex arcs as the essential ner\’'ous mechanism 
and discard entirdy tlie notion of ner\^e centers as the ongm of 
nervous impulses ^lodem neurolog}- has shown clearly that 
ever}- nerve impulse ongmates in a recei\Tng apparatus and 
termmates at a musde cell or gland cell, and that the cell body 
or the nerve center has mainly a nutntive function 

The practical pomt is that what we have to seek is not so 
much damage to any particular collection of ner\ e-cells as m- 
tcrfercncc witli the ner\ e tract leading to and from the center, 
as well as with the center itself 

Pathologic e\adence pomts toward mterference with nerve 
tracts passmg through the stnate body as the essential factor 
m paraU-sis agitans The tract may be affected m the thalamus, 
in the stnate bod}, or m the midbram, espeaally m the sub- 
stantia nigra and the red nudeus Lesions may, of course, be 
not dircctl} on this tract, but may affect it by extension per- 
ipheralh . as in Uie cases of hemorrhage m the internal capsule 
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FUNCTIONS OF THE STRIATE SYSTEM 

The functions of the striate bodj and its tracts conic out 
most clearly if one considers the phyletic history of these struc- 
tures and tlieir corresponding functions 

In the fish there is no motor cortex and no pj ramidal tract, 
the most anterior motor meclianism bemg tlie striate bod} 
The movements of the fish have two striking properties (1) 
They are continuous and rhythmic and (2) they arc assoaated 
from segment to segment so as to produce an undulatoi}^ effect 
These movements are performed by the young fish without 
being learned, and arc, therefore, automatic and depend upon a 
preformed nervous mechanism 

The lowest land-lmng vertebrates, the reptiles, ha\ c a much 
larger striate body than the fish, and one whicli differs in struc- 
ture by the addition of a collection of cells of a different t}’pc 
The striate body of the fish is composed of the large cells ah\a}s 
associated with a motor function The additional cells m the 
reptiles are small The movements of the reptiles are ver^ 
similar to those of fish, except that they arc not continuous 
The additional small cells of the reptiles together with what 
motor cortex they possess are regarded as inhibiting the ac- 
tmty of the large cells of the corpus striatum 

In the higher vertebrates the striate body has the same 
elements, large cells and small cells, and also a greater dc\clop 
ment of the cerebral cortex 

The functions of the large cells of the striate body appear 
to be (1) the production of automatic associated mo\cmcnls, 
and (2) tlie mamtenance of proper tone and stabilit} in the 
muscles The small cells seem to control the activit} of the large 
cells 

If the large cells are destroyed, the result is loss of automatic 
associated movements, tremor due to faulty stabilisation, and 
increased tone of the muscles, tliat is, the paraKsis agitans 
s}ndromc There are a number of other syndromes ln^oI\lng 
ngidity, tremor, chorea and athetosis which appear to depend 
upon destruction of the parts of the striate body inNohing the 
large and small cells in \anous proportions 
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COKDraONS 'WITH WHICH THE PARALYSIS AGITAKS SYNDROME 
IS ASSOCIATED 

It has been mentioned abready that the great majontj* of 
cases of paralj’sis agitans are of the senile tjTpe, or follow epi- 
demic encephahtis Assoaation with other diseases are sur- 
pnsmgly uncommon In the older hterature Fere (Twentieth 
Centurj Practice, 1897) mentions cases foUowmg mfluenza and 
tonsillitis Lannois (quoted by Fere) has obser\ed paralj'sis 
agitans with measles and with poisonmg by charcoal fumes 
Auerbach (Berhn Kbn "Woch , 1882) reports a case which de- 
\ eloped after hemiplegia Le 5 ’’den (Arch f Path Anat. Berhn 
1864, xsix, 202) described a case assoaated mth tumor m the 
left thalamus In the more recent hterature one finds a case 
foUowmg concussion (Pauhan, BuUetm et mem Soc Med d 
Hop Pans, 1922, 46, 648), one foUowmg ^"phoid fever (Hauser, 
Kiel 1903), and one or two associated with tabes dorsalis (Daddi 
Re\ cnt de elm med Firenze 1903, iv, 145, Placzek, quoted 
bj Fere) 

PARALYSIS AGITANS WITH NEUROSYPHILIS 

The combmation of neuros>’philis and paral 3 sis agitans ap- 
pears to be \erj* uncommon Loeper and Forestier (Progres 
Med , 1921, 36, 126) published a report of sjphilitic lesions in 
the caudate nucleus Lesions m the striate bodj* are not un- 
common poslmortcm findmgs in paresis Christian (Amer 
Jour Med Sa , 1919 157, 271) reported autops\ findmgs m 
162 cases of paresis In 5 per cent there i\ere smaU areas of 
softening m the lenticular nucleus of the stnate bod\', and the 
foUowmg lesions were found occumng onlj once, softenmg of 
both caudate nuclei softened area m the nght caudate nucleus, 
old hemorrhage of right caudate nucleus, and thrombotic soften- 
mg in the nght lenUcular nucleus Xo clinical data are gi\ en 
m Chnstians paper but one can readily understand how a 
s\ndromc due to lesions of the extrapjTamidal motor sjstem 
mat casilj occur m neurosj'phihs 

I he frequenc\ of paral}->!is agitans following epidemic en- 
cephalitis throws emphasis upon the locus rather than upon the 
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disease process, or, m other ivords, leads to the supposition that 
even classical Parkinson’s disease is merely a syndrome due to 
mjury from any cause of certam structures m the central nervous 
system From this pomt of view m the two patients presented 
the paralysis agitans is probably a manifestation of the neuro- 
syphilis and not an mdependent disease comadent ivith it 
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Neubological Departmect, Uicn^Rsm of Kansas 
^Iedical School 


EPILEPSY 

Case M N — ^This patient was admitted to the neurologic 
serNice of the Bdl J^Iemonal Hospital on December 11, 1922, 
and discharged ^larch 3, 1923 White Female Smgle Age 
fourteen A student Her complamt was “cramps m the mus- 
des” 

Present Illness — ^The onset of the trouble dates back slx 
\ ears ago when the patient began to ha\ e “cramps” m the nght 
leg accompamed by se\ere pam, but no loss of consaousness 
There were four such attacks during a penod of a few da \-5 
and each lastmg o\er tliirt} seconds The frequenej* slowly 
decreased in the course of the first four months, durmg which 
time the patient was on bromid therap}’ All of the attacks 
durmg the first four 3 ears were diurnal Durmg the second, 
third, and fourth \ears of the iflness there were penods of from 
three to six months m which no seizures were observed About 
the pubescent period, which began two 3 ears ago, the seizures 
appeared wiUi mcreasmg {requenc 3 Out 3 ear ago she was 
compelled to lca\ e school on account of her ph 3 *sical condition 
The seizures ha\e been sufiicientl 3 ' frequent and mtense to 
oblige the patient to spend the most of her time in bed for some 
montlis The motor weakness and tendcnc 3 the attack 

has had some bearmg on this For se\ eral months pnor to her 
entrance in this hospital the patient had had from four to five 
seizures durmg the da 3 time and eight to fifteen at mght Latelr’* 
there has been a great deal of Aanation m the seizures At 
times onl 3 one extremit 3 ’’ will be m\oUcd and at others two, 

131X 
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three, or four, and even the neck, liead, and respiraloi> muscle; 
may have participated A shrill cry was heard frcqucnll\ 
Urinary and fecal incontinence was often noted The cardiac 
and respiratory rate increased in the attacks No frothing and 
no biting of the tongue was obserc'cd Not much muscular 
soreness was complained of following the seizures The mother 
maintains that loss of consciousness occurs only in a few of 
them During the seizure period a tonic contraction in one c\- 
tremitj may be present, and clonic in another All may pass 
through the tonic and then the clonic stages, with the following 
customary relaxation At night the patient sleeps w'cll between 
seizures She is particularly liable to have an attack just as 
she drops off to sleep They are aggravated during the menstrual 
period An aura sometimes appears shortly preceding the at- 
tack, consisting of fulness and twitching of the toes When 
localized the seizure is confined frequently to the right side 

Pasl Ilislory — ^Delivery was precipitate 'J'licrc were no 
particular troubles during the first two years of life She has 
had measles, scarlet fever, pertussis, and influenza, with no 
complications When six years of age the patient fell from the 
back of a wagon, and was picked up in a state of unconscious- 
ness which lasted a few minutes No bleeding from the nose, 
cars, eyes, or mouth was recalled She was always a strong, 
rugged, quiet, intelligent, industrious child with model habits, 
Jiaving a good disposition, and being a favorite w'lth her scliool- 
mates The menses began at twelve, with some irregularity, 
was scant>, but not painful 

Faintly Htslory — One brother and one sister arc living find 
w'cll, none being dead The father is said to be in good health, 
but had the reputation of being a moderate drinker witliout 
having been intoxicated I he mother is living and well blie 
had SIX miscarriages before the birth of this patient, and two 
follow ing 1 hret sclf-inductd abortions w ere admitted Cancer, 
tuberculosi*,, metabolic disorders, endocrine disturbances, ner- 
\ousncs 5 , or mental diseases among the relatives were denied 
One grandmother was a mild morphin habitue, the habit having 
been acquired late in life to relieve rheumatism 
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EAamtmiton — ^\Ve have before us a well-nourished girl ap- 
pearing to be about fifteen years of age The chest and abdominal 
Mscera seem to be normal The tonsils show some e^ idence of 
chronic mfection The pulse and respiratorj- rate are about 
normal 

The head is well de\ eloped and of a normal size No stig- 
mata are m e^dence There is seen over the left forehead a 
scar, but beneath this we can palpate no bony depression Skia- 
grams show no abnormalities The sella turaca is normal No 
endence of anaent fractures are ascertainable now In a 
study of the present mental status we can state that there is 
no dementia or imbecility However, a general impression, 
from her facial appearance, conduct, and historj*, is gained 
that cerebration is slower than normal Her conduct has been 
good at all times There is no e\’idence of unusual imtabilitj , 
periodic explosions, or ^^olent moods 

Cranial Nerves — ^No abnormal function is seen for the first, 
second, or eighth pairs The third, fourth, and sixth pairs pre- 
sent no great abnormalities The pupils are large but regular 
The\ are slightly unequal, left a little larger Uian die nght 
lhc\ react equally well to light and accommodation The eje- 
ball mo^ements are good The eye-grounds show no radical 
changes The disks are clearly outlined No exudates are ob- 
serxed Some hyperemia may be interpreted, possibly more 
on the left contrasted with tlie right The motor and sensorj' 
fifth are normal The sexenth cranial nerxes show no palsies 
Facial niox ements, both x oluntarx and emotional, are good and 
about equal on tlie txvo sides The nintli, tenth, elcx enth and 
Ixxelftli cranial nerxes are normal 

Motor — ^In the spinal motor sjstem xxe see no atrophies 
During the first examination upon entering tlie hospital the 
patient xxas unable to stand unsupported A considerable 
amount of xxcakness m the lower extremities, with possiblx 
come inco-ordination w as present This w as much more marked 
on the right side Indixidual muscular tests inx olxing the toe-, 
ankle- knee- and hip-jomts showed an impaired power both 
for flexion and extension A similar condition xxas found in 
xot. 7 — S3 
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the upper cxtrcnnUcs The spine seems to liavc .1 mild func- 
tional scohosis It could be bent ^ olunlaiily forw ard, bacU ard, 
and cither to right or left witli full, normal mo\cmcnts 

Reflexes — The biceps and supinators were absent on the 
left, and present on tlic right The right Achilles was present 
I'hc patellar was exaggerated, with a prepatellar The right 
plantar was active The deep rellcxes in tlic left leg were sluggish, 
being obtained only bj-^ reinforcement The Babinski and 
Oppcnhcim phenomena were negative on both sides 'J'ests 
for diadokokinesia levealed some defect, being much more 
marked in the right hand 

Scusalwn — Epicritic, protopatliic, and deep sensations were 
normal eveiyivhcrc 

All urinary and blood-counting analyses nerc normal The 
clotting time of the blood varied from one-half to two and 
one-half minutes A blood Wassermann was negative A spinal 
fluid analysis showed a slight increase in pressure 'J'Jicrc nas 
a cell count of 4 lymphocytes per cubic millimeter Globulin 
was absent A negative gold sol nas obtained 'Jhc Wnsscr- 
mann on tlic blood-serum and spinal fluid was negative A 
Goetsch test gave negative findings 

\ number of seizures have been observed by nurses and 
ph\ sicians 1 hese throw no more light on the condition coin- 
paicd Mith descriptive reports at the time the patient entered 
Uit hospital In many of the seizures there is no loss of con- 
sciousness In some it is probably obtunded for a short period 
The full recovery from the attacks is prompt 

Prior to tlic time of Uie ojicration the patient had been under 
luminal tlicrapy, Ij grains morning and evening Parathyroid 
also nas given during a part of this lime Under this method 
of treatment the seizures diminished both in intensity and 
number The motor capacit}' likewise impro\cd considcrablj 
After being in the hospital a fen weeks slit was able gradually 
to be up more and more, and take progressively longer walks 
Opcralwti — In view of tlic fact that the patient had been 
remaining more or less stationaty for a few weeks, the seizures 
continuing, the patitnt clamoring for something to be done for 
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her relief, and there being \erA' definite e^•ldence of trouble in 
the left cortical region, it uas decided to do an esploratorj' 
cramotomi on the left side to expose a large area of the left 
cerebral cortex m the neighborhood of the Rolandic region 
The origin of the seizures in espeaally the nght hand, arm, 
and leg and repeatedly contmued m this region for many months 
the greater amount of impaired motihtj’' m the nght arm and 
leg, and the mcreased deep reflexes drew our attention to the 
left Rolandic area as one m which we could expect to find some 
pathologic changes The diagnosis of leptomemngeal trouble 
with possible c)rsts was made We had no way of detenmmng 
mth any degree of certamty the possible amount of damage 
to the underlymg cortex With the clmical findings we were 
compelled to confess that we could not absolutely rule out 
some pathologic changes m the opposite pia-arachnoid and 
cerebral cortex However, it was clearly mdicated that a 
much greater amount of disturbance 'nould be found on the 
left side 

Six weeks after leavmg the hospital she was turned over to 
the surgical department for the left exploratory cramotomy, 
Dr Sudler operating Nothmg abnormal was found m the 
bone or dura The leptomenmges were pathologic There was 
an irregular amount of the sclerosis with here and there opa- 
lescent patches of varying sizes There was a little mcrease m 
the amount of subarachnoidean fluid The brain neither bulged 
nor retracted from the inner table In palpatmg the different 
gyn in the prerolandic region I beheved I could determine a 
difference of density in them, and in the vanous areas of the 
same gyrus To a lesser degree this was true for the postrolandic 
area I interpreted tliis as indicating an irregular sclerosis of 
the left cerebral cortex of the exposed area Three small sub- 
aracbnoidean cj’sts were found and evacuated The pia-arach- 
noid was punctured at several points 

Shortly following the operation the patient dev eloped a 
swcllmg of the face, much more marked on the left side, com- 
pletely dosing the ev elids This seemed to be an edema with- 
out anv inflammatorv evidence This practicallv subsided in 
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about one week At no time Mas there any evidence of infection 
at the wound There was a mild elevation in the temperature 
for about one Aveek following the operation The pulse^rale 
was correspondmgly increased For a couple of weeks the seiz- 
ures continued at the rate of about one, two, or three per twenlx- 
four hours, none being very severe, and usually generalized 
Now we are seeing the patient about four weeks following 
the operation There is present a considerable impro\cmcnt m 
the motor powder She walks about fairly well witliout support 
There remains some evidence of motor weakness, especially 
more marked on the right side The deep reflexes on the right 
side contmue to remam a little brisker than the left The pa- 
tient admits feehng better, and has the appearance of being 
much more at ease mentally Few^er seizures are obscr^cd or 
admitted by the patient who was ahvays able to register her- 
self every one Agam we have placed her on luminal therapj 
It IS the intention to continue this for a long period, the dosage 
to be arranged for 


DISCUSSION 

I now wish to call your attention to and emphasize some of 
the salient facts and findmgs It is quite evident that wc are 
dealing with a case of epilepsy Some of the more evident 
grave organic diseases mvolving the encephalon, such as brain 
tumor, multiple sclerosis, infantile cerebral palsies, ncuro- 
syphilis, organic brain states following encephalitis or menin- 
gitis, can be ruled out wntli a reasonable degree of security 
Perhaps you might question whether wc can eliminate hysteria 
with an equal degree of facility The type of seizures, and the 
objective findings in the motor system, and the reflexes elimi- 
nate such a diagnosis Perhaps some one may wish to use the 
term “hystero-epilepsy,” admitting that there are endcnccs of 
a purely functional added to the organic trouble I will ac- 
knowledge that It IS possible to ha\c a functional disorder 
supenmposed upon a definite case of epilepsy or other organic 
brain disease Howe\cr, when such conditions exist wc arc 
dealing with a duplication of diseases Perbonall> there is not 
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much attraction to the term ‘Tij’stero-epilepsy ” Thus we will 
contmue to discuss the case from the standpomt of a conclusive 
diagnosis of epilepsy 

I may pomt out that there is no histoiy of similar or dis- 
similar heredity Heredity is a potent factor m the etiologj" 
of epflepsj', but defimtely more pronounced m the idiopathic 
tjpe Some authorities would prefer to use the term *^essential” 
or “genume epilep^^' m the place of idiopathic, to designate a 
t5*pe m which no etiolog>’ or anatomic changes can be demon- 
strated 

The onset occurred six years ago when she was eight jears 
old, the patient ha\ung been robust m every way pnor to that 
time By far the major percentage of the cases of epileps\’’ 
begm between the ages of six and t^^enty In fact some phys- 
laans would not accept the diagnosis of an epflepsy commenc- 
ing after the age of twenty-fi\ e or thirty 

Ongmall} her seizures were onh of the diurnal t^^pe but m 
later jears both diurnal and nocturnal were recorded For 
many months from twehe to twrenty seizures per twentx-four 
hours ha^e been recorded Fits may occur at mght or dunng 
the daytime either m essential or m epileptic states where we 
ha\c c\udence of defimte orgamc changes in the brain It is 
onh the smaller percentage of cases of epileps\ where the at- 
tacks are found alone m the da} time or alone dunng the mght. 
I ha\e demonstrated m a few cases where the seizures occurred 
onh dunng the mght that they could be re\ersed h\ ha\mg 
Uie patient remain awake and working at mght and sleep in 
the da> time 

It IS noteworth} that the tonic follows the clonic stage 
and this had been obscr\ed m any extrermt} where it alone 
was m\ol\ed m the con\ulsi\e phenomenon The \anabilit\ 
in the imohcment of \anous parts of the body is stnking but 
with this there has been constantl\ a decided!} greater impli- 
cation of the nght side I emphasize this as a strong indication 
of organic changes in the leptomeninges or an mduded pathologic 
state of the cerebral cortex in the region of the Rolandic area, 
and a greater degree ot m\ol\emcnt of the left cerebrum 
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Consciousness lias undoubtedly been present tlirougliout 
many seizures and lost in some stage of others In many of 
the spells not even a slightly clouded conscious field or a mo- 
mentary fleeting loss could be demonstrated, yet m tlie seizures 
without a deterioration of consciousness we clearly had other 
evidence of definite epileptic rather than a hysteric episode A 
lost or greatly impaired consciousness is given as one of the 
striking or conclusive manifestations foi making a definite 
diagnosis of epilepsy for either the grand nial or petit mal type 
I have observed a few cases of certain grand nial epilepsy where 
there was no disturbance of the conscious field, the patient 
having been capable of detailing what transpired about and 
recalling all parts of a convcrSiition during the seizure Urinary 
and fecal incontinence occurring on a few occasions always 
strengthens materially the positive diagnosis of epilepsy Tins 
state practically never occurs m hysteria A somewhat in- 
definite aura has been recorded for some of tlic attacks. 

It has been stated tliat Uierc was no definite mental de- 
terioration in our patient However, Uiere is most likely a 
slower cerebration The cerebral responses varies a great deal 
in (lifTcrent individuals classed as normal Thus we should he 
liberal in our interpretations If tlie patient makes a complete 
recovery, all of the mental functions would be as rapid as for- 
merly or as good as might be expected for her age. Perhaps 
you might say th.it her disposition and temperament does not 
indioite an epileptic status The general practitioner is im- 
pressed with the irritability, unreissonableness, marked im- 
pulsiveness, and combativcne‘'S of the epileptic I admit that 
such manifestations frequently occur among this group of dis- 
orders, both Uie petit ni.al and grand m.al, but there .arc many 
where these undesinablc traits arc absent, where the patient 
docs not c,ausc much trouble and Ims a fhsposition not vcr>' 
diilcrcnt from that of the normal individual 'Ihe clean-cut 
org.iiiic or traumatic epileptic has, as a general rule, a more 
at tract i\t di^-position than the grand m.al or petit mal 

Possiiilj the question might arise as to why we were justi- 
lied in performing this operation on the brain I might call 
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5 our attention particularly to the histor}" of the tjpe of seizures, 
ln^ol^^ng espeaally the nght leg and arm, the motor weakness, 
reflex state, and the occasional aura, all mdicatmg a defimte 
organic m^ol^ement of the cerebral cortex on the left side m 
the neighborhood of the Rolandic area It was hard to determine 
whether this might have been one large leptomeningeal cj’st or 
such a lesion m or near the cerebral cortex, or a diffuse sclerosis 
in this area We could not rule out some mvohement of the 
opposite side of the bram We considered the possibihty of 
several cys\s in the leptomenmges overhung the left fronto- 
panetal cortex WTiere proper surgical techmc is followed we 
fed that there is no more danger m perfonmng an exploratory 
cranial operation through the frontal or panetal bones, usmg 
the osteoplastic flap method, than fox a simple laparotomy 
Before condudmg this dime I wish to discuss bnefly’ some 
of the types of epilepsy’' Se\eral different methods ha\e been 
dexused to separate the types of epilepsy* Here I might add 
that for many’’ y ears I hax e been fully* conxunced that w e could 
use ad\ antageously* the term “epilepsies ’ rather than epflepsx 
We have to cover a group of disorders That is espeaally true 
if we admit of the four grand ty*pes, namdy, psy'chic petit mal, 
grand mal and focal, or Jacksoman, epilepsy This dmsion is 
based upon dimcal manifestations The psy*chic tyiie is des- 
enbed m manv of tlie text-books, but is not admitted by* some 
authorities Some insist that the psychic phenomena dunng 
the attack \scrc possibly a manifestation of a petit mal inade- 
quatdx obserxed At the utmost an exceedmglx small per- 
centage of the cases could possibly* be dassified as psychic 
The petit mal type is definitely* more common Petit mal may 
be found alone or passing into the grand mal at a later stage 
or the two tx*pca occurnng at the same penod m the patient 
U times It IS rither difficult to differentiate the petit mal from 
tlic grand mal seizures, exen though same haxe been obserxed 
carefully The grand mal includes by far the larger number, 
but there ib a great deal of x*anation m the degree of mxolxc- 
ment of consciousness, m the dome moxements, and the status 
immediately folloixnng the attack True focal or Jacksoman 



1320 


A 1, hhOOif 


(•piloj»sy (onipmcs not inoiL tli.-in 2 |)t‘r ti'iil <if nil rnsts. In 
a (Ojinin /otal (•i)ilcj)sy, tonsuoimncss should he Ailly present 
durini' llic entile attiick. However, nmny tasis hiyin as the 
JinKiionlnn type and lalei, jawibly after one, two, or three 
yeais, /padnally diift into the /'rand ninl. Naturally the early 
peiiod nidiiates jndiiimis, vi/'oioiis tieatnient ^\ll(ther hyBieme, 
ntedical, ui sin/'iLal 

'Hu /'eneial jnai titionei often has hecn niipussed with the 
hojielessness le/'aidin/' the tieatnient of ejiilejisy. Positively, 
the lon/'i'i the epilepsy has eiuliircd the more diflicult is the 
tieatnient with a (oiiseqiieilt loweied iciov'eiy rate hadi 
wi/uie extends a sli/'ht invitation foi a siihs(r|U(iit one 'lliiis 
ill the iii'tliltilioiis foi the taie of these jiatients that are leunllj 
seen at a Intel jiciiod, the uroveiy lale is small. In piivali 
piaitiie it IS consideiahly lai/'ei 'the tyjie olToiiii/' the last 
pio/f»osis is the focal, hut many casi’s, ovin llioii/'li you find 
sikIi an attiadive hsion ,is a siiii])le cyst and wheie Mime has 
heen sm c( ssfiilly leiiiovod, do not lesiill always in a rerovtiy 
A/'ain s{ vnal yiars must tlajise before we tan desi/'jinte a i.'i'e 
as a (lire Some neiiiolo/'ists and those deahtiB iacIii'IViIv 
with the care and treatment of epilejisy use the two-, three-, or 
hve-yeai /leriod 1 can retail one ease of definite focal cjiihjisv 
cc'iitcscsl in the facial aiea wlicie 1 was called in eonsiiltalioii 
by one of the siii/'eons m Kansas City, an operation jitriornitd, 
and a cyst successfully evaeuated, where the jiatieiit made an 
umnteiiupted leeovery and rontinucd free from altacics for 
mole than nine j'e.in, while contiiuiously at woric, and recurred 
at the end of this peiiod A scsoiid operation In the same ic'j'ioii 
))einnltc‘d the* reniov.il of another cyst founci amoii/; soiiie 
thirkened and adhcscnl IcpIomesimBes, wJiith a/'.iin promptly 
le ailtecl m aiiothcT eiiie 'I his p.ilienl iicm has been free from 
the attacls for another yc.ir 

'I'lie treatment mi/'lit be chvide d into (1) hy/'ic me, (?) medical, 
(i) surj'ical Kven lhonf!h stirBical mlerveiition is ur.ccl, mo'l of 
these ca'c's reejuirc additional hyi;icnlt and medical earc fora 
loll/' time An even, re/'ul.ir life with care, and a properly 
ficlc'cteel diet is of much import cnee for nianv ca'ts All tovie 
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products whether e^cogenous or endogenous should be dinunated 
or reduced to a miniTniiTn 

During the past half-century a large number of drugs have 
been advocated for the rdief of this distressmg group of mal- 
adies, but finally only a comparativdy few need be considered 
for frequent use Time prevents an extended consideration of 
this topic However, I wish to say a few words on the rdative 
merits for the brotnids versus phenobarbital (luminal) Some 
would displace entird}’’ the former with the latter I am not 
comnnced that such a policj*' is correct There are tunes and 
cases where the bromids should be sdected Now I do use 
phenobarbital to a greater extent, compared with sodium broimd, 
m the general treatment of epilepsies Phenobarbital, too, is 
not free from toxic or possible mjunous results Annoymg or 
alarmmg toxic effects ha^e been observed m many instances 
The patients should be observed adequatdj’ durmg the course 
of the treatment As a rule, I would advocate begmiung with 
1 to U grams for an average adult, a dminis tered mommg and 

enmg The mcrease m dosage diould be governed judiaousl}’ 
The case before us illustrates one tjpe of epilepsy which is 
difficult for a deasion, as whether to ad\ ocate a cramal opera- 
tion or not I have ated another case of an entird}’’ different 
type where the ad\uce for surgical mter\’ention was dearly in- 
dicated The case, time, and area to be operated demand 
saentific, intelligent and judiaous consideration 
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Case M A — -WTute female, age nmeteen j'ears, school- 
teacher, smgle She entered the Bell ilemonal Hoq)ital on 
September 7, 1922, with the complaint of inabihty to move 
the legs and pam m tliem 

PrcsciU Ilbiess — She informs us that dunng the latter part 
of April there wras noted an impaired fimction m the forehead, 
that IS, she could not wnnkle those parts as wdl as formerh* 
Many faaal movements had been lost, one side bemg no more 
in\o\\ed than the other About the first of ^lay, 1922 a tmg- 
hng and numbness began simultaneouslj’' m the tips of all of 
her toes and fingers This soon left the fingers for a time, to 
return about September 7th These subJectl^e phenomena 
ha\ c gradually progressed upward from the toes, until there is 
a dcfimte loss of all forms of sensation An impairment of 
motor power was noted early, espeaally m\ohnng the lower 
cxtremibes About the nuddle of August she w ent to bed be- 
cause her lower extremities were no longer able to support the 
w eight of the body The affection has alwa 3 rs been more marked 
on the left side of the bod> , and mvohmg the extensor groups 
to a greater degree than the flexor, causmg a charactenstic 
impairment of locomotion with a se\ere toe-drop No pam 
was noted unul about the third week m August or about one 
week after 'ihc had been confined m bed The pam was sharp, 
continuous, and a little to the left of the coccyx, which seem^ 
to be aggra\atcd b\ mo^cmcnts of anj kmd It became pro- 
gr(^i\cl\ worse dunng the first two weeks m the hospital 
WTicn entenng the hospital she could not mo\e her hips In a 
daj or two after entenng the hospital she complamed of a rapuliy 
mcrcasing tingling and numbness bcgmnmg at the tips of 
of her fingers, whicli gradual!} progressed \ftcr about two 
weeks she could onh weakh flex her fingers and could not ex- 
tend Uicni at all, the left side being inioKcd to a greater extent 
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The paralyzed muscles in both the upper and lower exlrcniilics 
W'ere extremely hjT)crsensitive, so se\ere as to cause a great 
deal of distress by Uic weight of the body on tlie bed K\cn die 
beddothing w'as extremely annoying She complained of lia\ ing 
been unusually drowsy and tired since the onset of the illness 
About tlie time she became bed-riddcn m August, Dr C 0 
Brown, who referred the patient, removed her tonsils A prompt 
recovery from Uiis operation w-as made 

Past Uislory — She lias ahvays been a very active girl No 
operation or any severe illness prior to tlie present trouble 
has been recorded She had measles wlien a young child and 
influenzal pneumonia m 1918 Some time ago she had headaches 
which continued several years, especially after a long continuous 
reading in Uie evening She w'ore glasses for about one year in 
1918, which improved her vision One year ago an oculist pro 
nounced her vision good, and advised that no glasses be worn 
For several years she had frequent attacks of tonsillitis until 
the oflending organs w’cre removed in August, 1922 There 
arc no dcvitali/ed teeth Tw'o crowns and tw'o fillings have 
been made, and one tooth w'as pulled in August, 1921 because 
of an abscess She has never been constipated or Jiad anj 
particular gastro-intestinal disturbance For a number of years 
only two meals per day were eaten Her menses began at the 
age of fourteen, of five-day type and cverj' twenty-one dajs 
1 here is no liistory of any pelvic disturbance She has never 
had any fainting spells, nor been considered ner\ ous or excitable 
Her habits liavc alwaj’s been excellent anrl she has spent nuicli 
time out of doors The weight in August when she went to bed 
was 110 pounds 

Family History — Her mother died at an early age of ab- 
dominal tuberculosis Her father died at the age of forty from 
"abscess of the liver " She had 1 brothers and 1 sister In ing 
and well Neural hcrcdilj is negative 

Physical Examiiiatioii — ^\Vc sec a joung woman iirescnling 
the evidence of having been fairly well nourished Now there 
IS a reduction of 35 pounds from the normal weight Apjiareiitly 
tlicrc is no discomfort if she lies quietly m bed, and with the 
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lower extremities protected from the weight of the beddothing 
by a wire frame The skm over the chest and upper back is 
mvohed with an acne ^xllga^s The scalp is dear The re- 
mainmg teeth apparently have been cared for properly The 
gums are dean The tongue is shghtly coated There is a 
foul breath The tonsils apparentl}’- have been removed thor- 
oughly There is nothing remarkable m the lungs or cardio- 
vascular sj’stem The blood-pressure registers IIS S3rstohc and 
74 diastolic There is no tenderness of the abdonunal ^^scera 
Some of the lower abdominal musdes gl^ e e\’idence of h^Tier- 
scnsitiveness WTien the patient attempted to lift the head off 
the pfllow a considerable amount of weakness of the recti ab- 
dommahs is evident The patient is unable to support herself 
m a sittmg posture, and if this is attempted pam is produced 
m the pelvic region I beheve that there is some weakness m 
the neck musdes In the lower extremities we obsen^e no pos- 
sible voluntar}^ mo\ements at the toe-, ankle-, knee-, or hip- 
]omts, either for a flexion or extension In the upper extremities 
there is apparentlj^' a httle w eakness of the pectoral and shoulder 
group of musdes, probabl}' a httle more invohung the ddtoid 
The biceps and triceps probabl}” haAC about one-third normal 
power, a little weaker on the nght side The patient can grasp 
feebl> , a little better wnth the left hand There is no voluntary* 
wTist extension All of the forearm musdes are mudi w eakened, 
extensor much more than tlie flexor group The mtnnsic 
musdes of the hand arc extremel}’ weak The musdes which 
are weakest show the greatest amount of atrophy Especially 
is this atrophj noticeable in tlic mtnnsic musdes of both hands 
and in the forearm Probabh' there is a greater amount of 
atroph\ of tlic musdes of tlie leg There is a total absence of 
all the deep reflexes for both the upper and the lower extremities 
The abdominal reflexes arc sluggish WTien the upper extremities 
are used there is a litUc tremor which is due entirel} to tlie 
weakness Xo true ataxia can be demonstrated Sensibihtj^ 
IS impaired m Uic lower extremities, more m Uie distal parts Xo 
true neural segments of pcnphcral nene areas can be outlined 
With this impaired epicntic sensibility which is present also m 
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tlic hand it is interesting to note that the deep muscle ccn^e 
IS extremely hjTiercsthetic, especially in the lower extreniiUcs 
The plantar, Oppenheim, and Babinski tests give negative 
findings Passive movements of tlie lower extremities produce a 
great deal of pain, somewhat diffused or referable to the muscles 
1 he soles of the feet are insensitive to heat, cold, toucli, or 
pain The dorsum of the toes is slightly sensitive to painful 
stimuli 

In reviewing the laboratory analyses we find that tlie urine 
IS negative in every w-ay The blood analysis has shown erj'- 
throcytes 3,984,000, hemoglobin 80 per cent , leukocytes 7000, 
w'lth a differential count of about normal I he clotting lime was 
three minutes A lumbar puncture was done and the spinal 
fluid found clear, under slightly increased pressure, with a cell 
count of 1 13 'mphocyte, a slightly increased globulin, and a 
negative Wassermann and gold sol 

1 here has been during the past two weeks a slight elevation 
of temperature from lime to time and a mild increase in llie 
pulse and respiratory rate occasionally 

The patient has now' been m the hospital two weeks Dur- 
ing the first week there was a definite increase in her trouble, 
particularly for the progression of the motor incapacit} At 
the end of the second w'cek there was no improvement in tlie 
motor condition The sensory condition has improved some 
The patient is considerably more comfortable than at the tune 
she arrived at tlie liospital On a number of occasions I w ould 
enter tlie w'ard and find the patient crying At times she could 
give a good reason for tins emotional state and at others not 

There is no great amount of damage for the mental functions 
How ever, there is a definite dmunution of cerebration Memory 
IS slighll}' impaired She remains perfectly orientated and gn cs 
relevant answers to all questions In the emotional sphere ve 
see more impairment She is easily irritated and vexed Much 
unnecessarj' crying is indulged in, whitli is a departure from her 
natural state 

Among the cranial ners cs there arc no se\ ere palsies Vision 
IS fairh good Examination of the c^c-grounds reveals a feeble 
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cippirg The are not perfectly 'sreil ontiined There is 
soxe Cwestionaye pallor of the tempore! side of the disks 
The bloDd-vessels are dearly outlined The p’Lpils are large 
bat eqaa!. and respbnd to light and accommodauon vnih 
probably some diminution of range. Hearing is normal The 
senses cf smell and taste are good Xo paralt^sis o: the 5 fth, 
nintn tenth eleventh or tvelftn cranid ner\*es can be noticed. 
There is a dennite weakness of the seventh cranial nerve prob- 
ably a little more on the left than on the right. There is mich 
tremor in the tongue which is protruded mesially and to a fair 
Gis*anc:e. 

In the care ana treatment of the patient co\'enng the past 
two weeks much concern has been felt about the extreme 
sluggishness of the bowel functions Enormous doses of cathartics 
ha\ e Deen reqmred constantly to combat the constipation The 
GjScuIty can be attrTouted to the impaired physiologj' of the 
intestinal tract conjointly with the paresis of the abdominal 
musdes Also we mast bear m mind that she is unable to take 
any exercise which might stimdate tne function cf defecation 
We ha\e Defore us a patient e\adently with an enomious 
impairment in the motor sj^stem ana less in the season* The 
cLnical sjme^ome is dennitel> one of some organic oiseases of 
itr nenoas sj-stem It Is hardly necessan* in a cinerential 
iLagncsIs to entertain any luncd^nd Casorders Tae invcAe- 
ireni o: the peripheral nenes is quite e^ndent. ana we co not 
bcs-itate ior a moment in making the dagnosis ol inulup’e 
neaniis with r greater amount of invohement o: tre lower ex- 
tixm 

Conunuing on the ner\ c,.s system we might ask the question 
*.0 wacther tr e spial corci 1* ia\ olvea or not, Wlien analyzing 
bjwb t^e rabjccave and tre objective neumi nndings we are 
mcarea to ocIIe^e that tre snma! cora ,s invo’^ved also In 
OcTt' worn? we have a myehus This probabV m\o\*es tne 
»o>c* motor nci^rcn cente^^ in the anterf'r nems re!atl\*ely 
Iran tne latc-al or posterior cc umns 
Agan in o^r u^agnostic cons derations tre neuropetn- 
dogic ci •’rges m Iris case we m gnt ask Quest. -^ns relative to 
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the invasion of the brain It is quite CMdent that botli sc\cnth 
cranial nerves are palsied It is rather difficult to determine 
what portion is peripheral, or how much may be referred to 
histologic changes m the nuclei of the mfenor neuron of tlie 
faaal nerves in the lower pons I believe that e ha\ e a definite 
implication of the central ganglia of tlie brain This is indicated 
by the emotional disturbance An mvolvement of frontal, 
parietal, and temporal lobes is not so clearly indicated I be- 
lieve that there is a httJe disturbance of cerebration wluch may 
be accounted for by mild pathologic clianges in cortical ncn'c 
cells or assoaation pathways 

The prognosis for tins patient wall be dependent upon several 
factors In the first place, if there is not much damage to tlie brain 
or spmal cord the prognosis is deadedly better In a case of 
multiple neuntis, strictly limited to the peripheral ner\"cs, the 
outlook IS fairly good for a complete recover)^ Ho\NC\cr, in 
this patient I would give a somewhat guarded opinion in \ic\\ 
of the fact that I consider that there is a definite mvohement 
of the spmal cord It is a well-known fact that that portion of 
the neuron in penphcral ner\"es can be restored even though 
severe palsies are present This is not true for a m3^elitis where 
only milder types make a fair degree of recovery Regeneration 
of destroyed neural pathwa3^s and ner\x-cells in the spinal cord 
is impossible For the prognosis we must also consider the 
etiology 

In this patient we have defimtcly eliminated an3' possi- 
bihty of S3rphihs or tuberculosis We knowr that a great many 
different causes for multiple neuritis have been described ^ lic}' 
may be divided mto four groups ( 1 ) Traumatic In this pa- 
tient tlicre IS no lustor3 or evidence of trauma Furthermore, 
such a universal mvolvement of peripheral neurons does not 
follow an mjur3»’ ( 2 ) Exogenous intoxications We liave no 
e\ndence or mformation of an3^ organic or inorganic chemicals 
sucli as alcohol, arsenic, and various drugs that might ha\c 
been used ( 3 ) Endogenous intoxications arc not so rcadil) 
ehmmated Tlicrc is no proof of diabetes, pernicious anemia, 
or other hietabolic disease We lia\e no history of constipation 



MULTIPLE ^UBHIS 


1329 


pnor to the patient^s illness Possiblj” after once established 
her illness might have been aggravated by the constipation 
which had been of a severe degree (4) Bactenal The litera- 
ture durmg the past few years contains much matenal by a 
number of different speaal authonties demonstrating neuritis, 
myehtis, and encephahtis resultmg from infections of one kmd 
and another Our attention has been called particular!}’ to 
distal focal infections In this patient we can find nothmg 
m the ears, nose, teeth, gemtalia, or mtestmal tract which would 
be a primary focal source for the neural illness The same can- 
not be said for the throat This patient gives a historj’ of a 
number of attacks of “sore throat” and tonsilhtis There is 
also a historj*' that her tonsils were successfully removed about 
one month ago The question may arise, if we consider that 
her trouble was caused by tonsillar infection, why she did not 
begm to recover promptly following the removal of the tonsils 
She progressivdy became worse for at least five w eeks following 
the tonsillectomy I beheve it would be safe to answer this 
question by stating that the infection has become thoroughly 
lodged in the nervous s}*stem, particularly m the interstitial 
tissues of the penpheral ner\^es Fmally, I wish to emphasize 
the fact that the etiology m this case most likely dates back to 
the former tonsillar trouble, from whence came an attenuated 
pleomorphic streptococcus to m^ade the interstitial tissues of 
the many nerves 

The treatment as shown m the order chart has consisted of 
rest and a protection to the lower extremities b}* means of a 
wire frame The position of the patient also is shifted fre- 
quently Tins reduces undue pressure to a mmimum If the 
opportumt} offers itself for a patient of tins tj’pe I would 
recommend higlily a water mattress This, when filled W 7 th 
warm water, will be kept at a comfortable temperature b} the 
heat emanating from the bod} of the patient This gl^es an 
equalized pressure o\er a large percentage of tlie surface of the 
bod} Alcohol rubs ha\ c been used, but must be gi\ en rather 
carefullv to the lower extremities on account of the h}'per- 
scnsitn e slate \ few do^es of chloral and codein h}*podermic- 
\OL. 7— S4 
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ally •^^ere used for extreme pains Sodium salicylate m 20-grain 
doses, and sodium bicarbonate, 10 grams, have been gn en t i d 
Aspinn or atophan might be substituted for the salicylates if 
the stomach revolts A few doses of pyramidon, 7 to 10 grains, 
also have been given for the pain WOnIe large doses of com- 
monly known laxatives and cathartics have been gncn, jet 
we ha^e been compelled to relj' mostlj' upon soapsuds enemas 
to evacuate the lower intestmal tract The question of elec- 
tricity, massage, and mechanical tlierapy might be considered 
for this patient At the present time there is too much acute 
involvement of the peripheral nerves and muscles to consider 
any such active treatment The ladj would suffer intenselj’ 
under such treatment at the present time, and no gain would 
result At a later stage in tlie course of the disease when all, 
or nearly all, of the active acute process has subsided, tlicsc 
treatments ivill be appreciated and recommended to the patient 

SUMMARY 

Summanrmg tlie leadmg dinical data and the interesting 
facts in the case before us, (l) I u ish particular!}' to call j our at- 
tention to tlie severe tjqie of multiple neuritis, a moderate amount 
of myelitis, and a lesser encephalitis (2) That m a patient 
witli these combinations we must be guarded in our progno<;ii> 
(3) There is much to be considered in the treatment and genera! 
care of tlie patient, but therapeutic measures must be applied 
correctlj' at the proper stage of tlie disease (4) T he poor ad- 
vice and treatment bj' irregular and incompetent men during 
the early stage of tlie disease before the familj phjsician ob- 
tamed control is to be regretted Tlie present serious state of 
the patient could ha\e been pre\cntcd bj' earlier appropriate 
therapeutic measures 
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Bell jMemorial Hospital, Ui^rERsm of Kansas 


CARCINOMA OF THE BILIARY TRACT 

Case I* P rimar y Carcmoma of the Gall-bladder — ^This 
old lady, aged seventy-five, complained of pain in the chest 
and abdomen be ginnin g suddenly nme months ago It was 
followed by mcreasmg shortness of breath and swellmg of the 
feet Then the abdomen began to enlarge She has had some 
dizzy spells and occasional vomitmg attacks w^th some jaundice 
which, however, was never pronunent She had lost much 
weight and fdt weak This patient has had both syphilis and 
malaria She was mamed, but has not had an}’* children 

WTien admitted she appeared pale and anemic Her breath- 
ing was labored The skm had a pale 3’ellow color, was dry, 
wrinkled, and loose The Iner was enlarged and verj’^ tender 
The feet and legs were edematous A large globular mass the 
size of an orange could be felt in the left nipple Ime at the le\ el 
of the umbilicus It mo\ cd w ith respiration There w as marked 
constipation There was so much difiicultj m getting a bowel 
mo\cmcnt that a partial obstruction in the colon was sus- 
pected The stools appeared normal, but contained considerable 
blood which was not recognized macroscopicallj The blood 
showed a red count of 2,500,000, hemoglobin of 23 per cent, 
and white count of 16,200 Tlicre was a 4 plus Wassermann 
reaction on the blood Gastric anaijns showed absence of 
free HCl and a total aaditj of 18 A few dajs after entering 
tlic hospital she complained bitterly of the pam m the upper 
abdomen cspeaally when her bowels had not mo\ed The 
patient gradually weakened, the abdominal pam and discomfort 
mcrcascd, tlic breathing became more labored There were 
sc\cral smoUicnng attacks followed b> chills and moderate 



fcvoi Tnvoluiitaiy bowel iiioveincnls followed, and death oc- 
curred Iwtnty-six days aftci ndiiiission 

'I he syiuploms of this paticnl iiulicuted an abdonihml mnlif;- 
nuiuv the source of which w-as in doubt At first a cartliionm 
of the monmeh with inetastases to the bvei was susjMLied, 
but with completely nej'ative gastric liiidings, with persistent 
blood in the stools, atul the obstinate constipation and abdoiniiinl 
flatulence the diagnosis was thanged to a piiinary (arcinonia 
of the colon with cni])ycnm of the gall-bladder 

At autopsy the main findings wtic as follows. 'I he skin 
had a pale Itnion yellow' color 'I'he feet w'erc swollen and 
ulcinatoiis 'riierewcre .about 2000 c c of a bloody fluid in the 
peritoneal cavity 'flic livei was veiy much enlarged and had 
on its siirfate several large rounded soft tumor masses It 
weighed .Ifi'lO grams. One of the tumor masses was about the 
si/e of an oiaiige and hung down fiom the edge of the left lobe 
over the pyloric end of the stoniiuh. It was soft and hcnior- 
rliagic and its lower surface lagged and bleeding 'Ihe right 
lobe was largely replaced by huge lotindcd masses of soft, 
soggy, friable tumor nodules 1 to 7 cm. in diameter 'Ihere 
was sue h a mass of dense adhesions about the gall-bladder that 
It w'tis not rccogiii/ed at first 'Ihese adhesions matted the 
gall-bladder, the hep.it u llesure of the colon, and the duodtinini 
in one mass ( aieful dissection showed that one of the larger 
masses of tunioi tissue in the light lobe was the gall-bladder 
wliH h was almost filled with fiiable tunioi tissue and had a di use 
fibrous (.tpsulc and a ragged fiiable lumen contiiiuoub with a 
a large peifoi.ition <1 cm in di.imeter on the anterior surface 
the chiodcnuni Ihere was a hmallcr iierfor.itioii 1 cm in di- 
ameter into the hepatic flexure of the colon Uotli these open- 
ings were m.itleci down aiicl sep.irated from the peritoneal 
cavity bv ndhesions 'Ihe common bile and eystie duets were 
dilatc'cl 'I he c vstic duct entered and was lost in the soft tumor 
tissue Ihere wcic* no tumor masses in atij jiart of the g.istro 
intestinal trait nor in the pancreas 'Ihe hepatic llexure, be- 
sides being the s(,it of the jic rfoiation, w.is bound down and 
kinked by adlustons, resulting in eom iclerabli Meiiosis of its 
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lumen The kidneys showed a moderate grade of mterstitial 
nephntis, both being small, with adherent capsules and granular 
surfaces The left adrenal gland contamed a cortical adenoma 
2 by 1 cm in size The uterus was distorted with fibroids 
The heart was dilated and the muscle flabby Some of the lymph- 





Fig 231 — Diagram of the relation of the caremoma of the gall-bladder 
to the duodenum and hepatic flexure of the colon Case I a, Pntnary 
carcinoma of gall-bladder, b, lumen of gall-bladder, c, sccondai> tumor nod- 
ules in liver, d, perforation m hepatic flexure of colon e, perferation m duo- 
denum,/, liver metastasis overhanging stomach and felt before death 

nodes about the hiluin of the li\er were enlarged and the seat 
of metastases It is e\ident that the primary tumor arose m 
the gall-bladder with large metastases to the hver and adjacent 
l\Tnph-nodcs and direct extension and perforation mto the 
colon and the duodenum (Fig 231) 

Tlie microscopic examination showed the tumor to be an 
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«I)(l(»nici) Ix'Kiiii lo onIiiiK<‘ i»j))(lly iiiul J70 ouiKc) of a tlcar 
mjawMoloicfl (IiikI woic lemovod. 'I’Jio ascites j)Iayc(l a veiy 
pioniincnl jmit in (he liiMoiy of lliin man 'I'Jic /liiiil liml to be 
ji'jnovffl cveiy live to 'ten flayi in mrlei lo beep I Ik- man (om- 
fo>(a))le, IrtO to ?()() oiimcs hem;; lemovcd at eaeh paiacenUsk 
'I'lu* jmtiVnt f;av(‘ a Jiistoiy of hem;; a haul (Iiinkei. Kollowin;; 
l•('moval of till* ilnid the livti was found to In* veiy mudi in* 
laijjcil 'Hie blood CMimination allowed only a ali|;ht iicfondniy 
iimsiiia 'Ihcje was aevcic jiain in the abrlomen, wiiich often 
extended to (he (heat and between the uhouldeis. 'J’iiia pain 
waa paitidiJaiJy maikeil ahoitly befoie the jmtient's death. 
'I heie waa (onaideiable loss of wis’ght. 'I’heie waa no jaundac. 
No abdominal masses ecnild be jialpated. Dllier jihyaanl c\- 
aminationa and laboiatoiy examinaiiona wcie ney.ilive A 
(linaal diagnosis of atiojihic (iiiJiosis was made, but ayjihilis 
waa also auspei Ictl The most atlikin;' iindin;; waa the cnlar/'cd 
livei and the maiKed as('il('a. An abdominal neojilaam was 
also (onsuleiisl, but latei luh'd out besauae of (he abseiue of a 
lot 111 ■/,('( I mass 

'Hie autopsy allowed a aomewhat enlai;;e(I heiii't with iiumt'r- 
ous ve/;e(a(ions on (he no: he valve. 'Hie ajileen was enliii/'ed 
and allowed many infaitts It waa coveied with adliesiona. 
'I'lie luiif'a showeil a iiyposlatk (on;;es(ion. 'Hie tjiistioni- 
(eatinid (lait waa enliitdy ne;;ative. 'I’lie main lesiona of in- 
(eiesi, liowevei, wise (hose assoeialed with (he liver. 'Iliis 
oi/;an waa visy maikedly (Silai;;e(l, paitidiliiily (he li/jht lohi, 
whtsc (hise waa a yellowish ;;elalinous tumoi mass iilniosi cn- 
(iiely leplaim;' (he entne ilf'hl aide of (lie bv(S. 'I'Jieie were 
a few 'imall .seiondaiy nodules of (iimoi (lasue in othei jiortioiis 
of (he lives .Some of (he lymph";;liinda at (he liilum west; iiiao 
enlai;;tsl and tilled with (he name fjelatinoiis like tumor tissue 
'the peiitoneal tiivity londnnetl a lai;'e fiuiintily of a ali;;li(ly 
blood (in;;e(I fluid 'Hie sulfate of (he livts was fiiiily amoolh 
and its ;j;(si(ial foim and outline waa not ehaiiKed. 

Mi(ios(o|)it examination of (iie tumor (issue allows (hat it 
IS tomjiosed of a wild nie;i!ulai f'lowth of tolunmiir cells that in 
plates u'temble (he bile due ( epllhellum All of (lit uaiial 
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histologic charactenstics of the malignant growth, such as in- 
\asi\enes5, cell variation, wild appearance “and architecture, 
and numerous mitotic figures, are seen throughout the tissue 
A \ery stnkmg secondary change is the marked tendency of 
these cells to show a mucoid degeneration givmg rise to a gelatm- 
ous appearance which is noted m the gross 

Primary malignant neoplasms of the Iner are relatively 
uncommon Secondaiy^ neoplasms are much more frequent, 
bemg about twenty tunes as frequent as the primarj*’ type 
Orth found 4 cases of prunarj’’ carcmoma of the liver out of 258 
cases of malignant tumors in the li\er In other words, most 
carcmomata of the li\er are secondarj to some other tumor 
They are more frequent in men than in w omen Most of them 
occur between the ages of fift> and se\enty Tlie primary 
tumor may be derived from tw’o different types of cells, either 
from the parenchjona cells or the bile-duct epithehum In 
our expenence the latter has been more frequent The relative 
frequency of these two, howe\er, seems to be open to question 
m the study of the literature Our case belongs to the bihaiy^ 
tj*pe which forms a large massive growth at one side with a few 
scattered nodules m the rest of the h\ er This t3-pe of grow tli 
docs not usually metastasize into otlier organs, though the}” do 
extend into the adjacent hmiph-nodes occasionally The}*’ 
grow rapidl> and cause marked enlargement of the liver Oc- 
casionally one shows a tcndencj' to undergo mucoid or gelatmous 
transformation sucli as occurred in this case 

The diagnosis of a primarj^ carcmoma of the li\er is often 
\crj difficult and it is rare tliat a positne clinical diagnosis can 
be justified The progressn e enlargement of the In er associated 
with increasing weakness, loss of weight, cachexia and anemia 
should always lead to a suspicion of a malignant tumor in the 
Iner Howe\er, it does not necessaril}' indicate a pnmar}* neo- 
plasm of the In er Oftentimes this enlargement of the In er is 
associated with pain radiating to the back and to the shoulder 
This, in the absence of any otlicr e\ idence of a primary grow th 
occumng elsewhere mat justify a suspiaon of a pnmaiy car- 
cinoma of the In er It is w ell to note that the pain that occurs 
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m these cases extends to the back and shoulders and occurs 
only if the capsule of the liver is stretched and tugged, and is, 
therefore, a referred pain If the tumor tissue should press 
upon the portal vessels, marked ascites would appear m the 
dmical course of the disease On the other hand, if the tumor 
tissue should press more upon the bile-ducts, jaundice would 
become a promment symptom The course of disease is usually 
very rapid as soon as the ascites and jaundice appear, death oc- 
currmg usually m four to six months In this case the severe 
pam, the rapidly developing cachexia, and the unusually rapid 
development of asates are symptoms which mdicate that the 
condition is more than a simple cirrhosis and should suggest 
a malignancy of the hver A febrile reaction is not uncommon 
This occurred m the present case Occasionally carcmoma has 
been found m the liver accidentally m assoaation with an en- 
tirely different pathology The typical course of a prunarj' 
carcinoma of the liver would be as follows At first there is a 
period when there is lack of appetite for fats and meats, ivith 
a tendency to lose weight The patient soon develops a charac- 
teristic sallow complexion and a dry skin and begms to com- 
plam of abdommal pressure and a sense of fulness m the right 
upper quadrant Soon an ache appears in the epigastrium 
radia ting to the right shoulder frequently Then the liver be- 
comes large and later sensitive Jaundice or ascites and oc- 
casionally both develop, and death soon supervenes 

Case in Multiple Carcmomata of the Intrahepahc Bile- 
ducts (Malignant Cirrhosis) — This patient was an old lady 
seventy-three years of age She had always been in good health 
until ten weeks ago, when she first noticed a discomfort and pam 
in the upper right quadrant Shortly after this she felt a sen- 
sation of weight m this region Two weeks later jaundice ap- 
peared and gradually deepened until her death Followmg the 
appearance of jaundice she noticed that her stools were unusually 
pale and pasty There was no history of biliary colic The ap- 
petite was poor There was no vomitmg 

Physical examination showed a very mtense jaundice, con- 
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siderable emaciation, and a liver that extended 7 inches below 
the costal margin The liver seemed to feel smooth and hard 
on Its surface It \\as tender on palpation There was no as- 
ates There was some loss of weight A clmical diagnosis was 
doubtful, but because of the large hver and mtense jaundice 
a diagnosis of hypertrophic cirrhosis was made 

With exception of the h^ er the autopsy findmgs were prac- 
tically negative The gall-bladder was normal There were no 
gall-stones The common duct seemed to be normal The 
pancreas was normal and showed no tumor nodules There 
was no thin g extrahepatic to cause the biliarj*' obstruction 
The body, generally, however, showed a \er>- mtense bile pig- 
mentation This affected all of the viscera as well as the skm 
The hver was espeaall}’' pecuhar Besides being markedly en- 
larged, its surface was shghtlj- roughened and it showed a ^e^y 
mtense bile pigmentation It cut with a great deal of resistance 
and evidently there was a marked mcrease m fibrous tissue 
throughout The cut surface suggested a \ery marked diffuse 
cirrhosis It tended to be more marked m the portal spaces than 
dscwhere 

Histologic study ^c^ealed a \ery stnkmg picture There 
was a patchy fibrosis about the portal spaces In this location 
there was considerable proliferation of the bile-ducts, with the 
dc\elopmcnt in many places of irregular wild malignant ap- 
pearing epithelial tissue m\admg the surroundmg structures 
and \ cry cMdentl\ dcm ed from the bile-duct epithelium The 
diffuse character of this malignant process with its restnction 
large!} to the bile-duct areas is \ Qvy striking The tiurd stnkmg 
change is the ad\anccd biliary stasis, tlie bile canaliculi and 
capillanes being widely distended with plugs of bile and the 
h\cr cells containing much fine brown pigmenL 

This case represents a \er} unusual type of primary car- 
cinoma of the li\er There is a diffuse neoplastic process affect- 
ing most of the small ducts of the Iner, leadmg to \ery marked 
fibrosis and irregular epithelial hyperplasia assoaated with \ eiy 
intense jaundice There is considerable difference of opinion as 
to tlie exact nature of this type of growth EMdcntly this epi- 
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thelial growth is derived from the bile-ducts There are other 
cases in which the tumors seem to be denved from tlie hepatic 
epithehum The uniform enlargement of the entire liver with 
Its mtense jaundice represents the characteristic features of 
this growth Instead of havmg a single primary focus for the 
epithehal growth the tumor tissue seems to be multicentnc in 
origin arismg from foa scattered throughout the entire hver 
It shows a marked tendency to cicatricial fibrosis It does not 
metastasize readily outside of the liver, though the portal and 
mediastinal lymph-nodes may be involved 

A condition such as this could not be diagnosed chnically, 
yet it may be suspected It is usually preceded by a large cir- 
rhotic liver and is for that reason often called a carcmomatous 
cirrhosis The symptoms are often mdefinite There is a loss 
of appetite, flatulence, and intense persistent jaundice, with a 
very large and usually insensitive liver It is usually assoaated 
with the typical cachexia of a mahgnancy 

Case IV Primary Carcmoma at the Juncture of the Right 
and Left Hepatic Ducts — ^This patient was a man aged fifty-one, 
who complained of jaundice and weakness He was always well 
until eleven months ago, when he had frequent stools which 
were unusually light m color He often had six to ten stools a 
day This was associated with gripmg pams relieved by bowel 
movement At one tune he had a diarrhea and fever every day 
for two months During the past month the diarrhea still per- 
sisted, but was not so severe, havmg two to four movements a 
day Jaundice came on three weeks after the onset of the diar- 
rhea and has gradually deepened At present there is no ab- 
dommal pam In the last two months there has been increasing 
weakness and shortness of breath on exertion There has also 
been some swellmg of the ankles m addition to gradual enlarge- 
ment of the abdomen 

The physical examination showed an mtensely jaundiced, 
emaciated man The abdomen was enlarged and fluctuatmg 
dulness could be ehated, indicating the presence of fluid The 
feet were also swollen The liver was enlarged, the right lobe 



CARCIXOMA OF THE BILEARY TRACT 134 I 

being easily felt and extending to the level of the umbflicus 
The left lobe extended some distance below the umbilicus The 
urine showed a considerable amount of bile, but was otherwise 
negative The stools were day colored ar-Ray examination of 
the stomach was negative It also showed no change m the large 
mtestme A few daj’s before death the urme sho'^Ncd a con« 
siderable amount of sugar 

The dimcal diagnosis was left m doubt A carcmoma at 
the head of the pancreas was one of the possibilities considered 



Fig 232 — Dnwing of tumor at the juncture of the right ind left hepatic 

ducts in Case 1\ 

The presence of a considerable amount of sugar m the urme, the 
\cry intense pigmentation (which seemed to be different than 
the usual t\-pe of jaundice), and a large hard luer suggested 
strongly tlie possiblihty of a hemachromatosis rurthermore a 
biliarj obstruction of some kind was considered but there ^\as 
no hi5tor\’ of biliarj' colic nor was there anv li\er tenderness 
The gall-bladder could not be palpated There has been no 
historj of gall-stones There was marked anemia The hemo- 
globin was 37 per cent and the red count was 3,220 000 the 
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while toiittl fiOOO. 'Hie imticnl’s wenhness guuUmlly liecumc 
inojc iiiaiketl, Jic became diowsy, aiul hoou pavicd into conm 
'I'he day befoio he died an exjiloiatoiy lapoiatomy wa*; pet- 
foimed, and conyideiable blood-tinged aacitic iliiid was /oimd, 
hill no tiiiiioi niassea could be paljialed. 'J'lie livei wab veiy 
niaiKedly enlarged, aniooth, him, and intcnaely jaimdiced 'Jlic 
gall-bladdei was 'imall and atiophic. No atones weie found in 
llie galMiladdei nor in the common duels. 'I he jiaiicieas did 
nol aeeni lo be enlaiged. 'I'he palieni died the following day. 

Unfoilumitely only a jiailial autopsy was peiniilted and a 
unnplete e\aminalion was nol possible. IJowevei , the abdoiiiinnt 
incision was widened and some inleicsiing imdings wete noted 
'llieie was a eonsideiable blood-tinged iluid. 'I’lie livei was 
veiy laige, but ils suiface umooth. 'I'he gall-bladdei was only 
half of ils usual siVc and fell soft and flaccid 'J'lieie weic no 
Slones cilhei in Ihe gall-bladdei oi in the coiniiion duels 'J’licie 
was no indiiiatioii about the head of Ihe jiancieas oi aiouiid it 
'I'he uloniach and inleslines showed nothing abnoiiiial besides 
Ihe pigmentation 'I'he stiucluiob about Ihe liiluin of llie livei 
weie of jiiiiliculai inteiesi 'I'he coniinon duel and Ihe cystic 
duel a]}peaied noiinal e\eepl along the side of llie iieek of Ihe 
gall-bladdei and cyslie duet, wheie theie bceined lo be some 
iiiduialed iibioiiu lissue 'I'he side of Ihe common duet fell 
lliiekened and induialed 'file poilal lymph-nodes weie eii- 
laiged and haid 'I'liese nodes bhowed on billion Some hind 
opar(ue aieas suggesting a mclaslitbis Jn addilion, dose lo Ihe 
hvei llie liiliim tissue feels unusually haid and induialed, biig- 
geslnig a seiiihous giowlh On caiefiil disseition the eystie 
and eommon dm I appealed to be normal. Jfowevei, llien was 
a small induialed liimoi mass into wliiih both the light and 
the left hepatic duit enleied Above lids tiimoi mass both of 
these hcpalie dints showed a veiy maiked dilalalion which c\- 
leiided well into Ihe hvci subslaiue Some of Ihe main duels 
in the hvei weie 1 im in diamclei 1 lie dints lielow tins mass 
weie noinial '/he gall-bladdei was nliiiinkeii and conlaiiiefi 
(oiisideiablc llink mucus 

Mhiostopii (Miminaiion of Ihe indurated tissue showed it 
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to be composed of \ery dense fibrous tissue containing larger 
and smaller cords of epithelial cells vnXh scattered infiltrating 
acinar-hke structures, xeiy irregular in size and shape, and leav- 
ing no doubt as to the mahgnant character of this growth 
Some of these epithehal cells showed a tendency to gland forma- 
tion and were made up of columnar epithehum resembling 
bile-duct epithelium Sinular epithdium cdls and glands with 
marked fibrosis could be seen m some of the enlarged hmiph- 
glands No other tumor tissue could be found In other words, 

have here a primary carcinoma ansmg m the bifurcation of 
the hepatic duct and causing complete bihary obstruction and 
mtense jaundice 

Tumors arismg from the extrahepatic ducts are veiA’ un- 
common and mostly affect the common duct They usuall}* 
arise at the juncture of the c\ Stic and common duct and at the 
ampulla The third pomt of localization is at the juncture of 
the right and left hepatic duct Rolleston collected 90 cases, 
23 ansmg at the loner end of the duct, 27 at the juncture of tlie 
cj’’5tic, hepatic, and common duct, and 19 m the hepatic duct 
WTule m the gall-bladder carcmoma occurs much more fre- 
quently in women, m the duct it is more common m men and 
occurs in late adult life There is a history of gall-stones m 
about one-third of the cases The tumor structure is apt to be 
sarrhous in U^pe, though tlie cells here and tliere tend to form 
glands nlnch are lined b\ columnar epithelial cells There is 
a marked tcndcncj for the formation of acatnaal fibrous tissue 
infiltrated nith cords of epithelial cells These tumors ne\er 
become \er\ large Tl\c\ tend to infiltrate and thicken the 
wall of the ducts and do not metastasize nidely, though some 
of the adjacent hmph-nodes ma\ be in\ol\ed, as in the fourth 
case Often there is an annular collar about tlie duct com- 
plcich occluding the lumen and causing marked dilatation of 
the ducts abo\c while the ducts below arc normal These 
cases are so uncommon that a clinical diagnosis is \CTy rare 
1 he clinical picture is not cspecialh characteristic A stone m 
the common duct or a carcinoma at the head ot the pancreas 
ma> present n cry similar s\ mptoms The ^striking clinical findings 
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arc the Jiilcnse jaunflico, the altscnrc of j),iiji, Die jmi/'icjsivp 
cniaciiUio)), tlx* (Iay'(oIoic<l stools, anti also the cnlar/ccd liver. 
'I’Jic usual hyjnj)lojiis of niali/'uanry arc not so j)romincnt he- 
ranse Die tumor is i datively siiiall, and it in the iHethfuiic.il 
ciTect of Its hIralCRir location that lausos tlie Daiiiiniiig hack of 
bile anti all tlie symjitonis assoiiatetl with (he ohstriirtivc 
jamifliec, these usually tominu on before the tumor has liccoiiic 
iaige enougli to j)io(lufe maihcrl eachexia. Ascites occasionally 
occuis as in this case because of the conijircssion of the jiorlnl 
vessels by the ticatiitial tumoi tissue in (he hilum of tlu liver 
This Lumoi was j)l.a(C(l in the bifuitalion of the Jicpalic that, 
a vciy unusual location, luul It is foi this jeason tliat the /{.ill- 
blatlrlei was not flistcnflctl Many of the jiatients /'ivc a Iiistory 
of (jall-stoncs or ((all-bl.iddei tlisease j)ie<edin/f Die onset of tJie 
obstiiK tive symjitoms 'I Ins ott lined in 1 1 of ?0 (.iscs iciciitly 
icpoitcd from the Mayo Clinit 'I'welvc of (litsii liatl inoic or 
less scveic ))ain, often latlialmf' to the back and tlie sliouldcrs, 
Jaundice and intense itchin/' was tonslant in all of these t.ises, 
Clay-toloied stools wcie moie fieqiienl, .Seven cases /fave a 
histoiy of febiile attafks suth as tins tase imilci distussioii. 

Case V. Pflninry Carcinoma at the Juiicliiro of tlio Cystic, 
Hepatic, and Common Ducts.-- Diia patient was a woman sivty- 
siv yeais of af'c who entcied Die iiospital wiDi mai ked jiUiiidite, 
lulling, and jj.iin in tiic cjiigastrium Slic had always been in 
good liealth until five months befoie, when she had a gciiei.il 
aching and bilious spell, followed m a few days by jaiindke 
and Itching, both of which have persisted tliroughoul the ill- 
ness .She laid di/ficiilty in eating lieiaiise of the bloating, 
bchhing, and burning sensation aflei l.ikingamc.il With loaise 
food she often vomited During the jiast four weeks she .tic 
nothing but milk and crackers, winch g.ive her the least g.istiic 
distress .Slioilly after the jaundice began slie noted a con- 
stant cluli aching p.iui in the epigastiium .She said she Jiad lost 
considcr.ible weight .She nc'vcr liad previous .it lac ks of j.aunclic e 

Physical exaniin.ilion on .idinissioii showeci a f.uily well- 
noiiiished old l.idy with marked j.uinclice 'I’Jierc was a slaiihy- 
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loma of the nght eye The chest was asjTmnetnc, the abdomen 
rather full, with a lower li\er dulness extendmg 12 cm below 
the costal margm In the upper nght quadrant there was a 
fat-hke mass suggestmg an enlarged gall-bladder The spleen 
was not felt The pulse was 96 to 100 The blood-pressure 
120/80 The urme was negative except for the presence of 
considerable bde The gastnc analysis was practically normal, 
though there seemed to be some retention The red cell count 
was 4,290,000, the hemoglobm 60 per cent , and the white count 
11,500 The #-ray diagnosis of the stomach was a, greatly dis- 
tended gall-bladder and a partial stenosis of the pylorus due to 
adhesions to the gall-bladder WTiile in the hospital her condition 
became progressively worse Her weakness and gastnc dis- 
tress increased She became mcreasingly anemic Three w eeks 
after her first blood-count w as made the red count fell to 3,500,000, 
the hemoglobm to 40 per cent The white count was consider- 
ably increased, bemg as high as 25,000 shortly before her death 
She had several attacks of epistaxis wluch w ere difficult to con- 
trol Her clotting time was considerabl}’’ prolonged and, be- 
cause of the danger of hemorrhage, an exploratoiy laporatomy 
was not considered justifiable For several days there was in- 
\oluntarj' defecation and mictuntion and a Chej ne-Stokes’ 
tjpe of breathing followed by death one month after entenng 
the hospital 

The clinical diagnosis was considerably in doubt All who 
examined the patient concurred m tlie diagnosis of a malignant 
abdominal disease, but there was some difference of opinion as 
to the source of the mahgnancx The final conclusion was that 
there was a primarj growtli m the gall-bladder wntli metaslases 
to the fixer, the diagnosis of a pnmarj growth in tlic stomach 
being excluded on tlie basis tliat tlie a;-ray findings were nega- 
tixe and the gastnc analxsis did not justifj a suspicion of a 
malignant tumor Caremoma of the head of the pancreas could 
not be axcluded, espeaally in \ lew of the absence of a careful 
stool examination (large copious fatty stools xvould mdicate a 
disease of the pancreas), nor could a pnmarx caranoma of the 
fix er be excluded This w as a Ixpe of case in w Inch tlie diagnosis 

xoL 7—85 
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catinol be cslablishcci except by opciation 01 at autops), as 
ihcie arc no means of positive differentiation 

'J'lie autopsy findings wcie of no special uitcicst except for 
the lesions associated with the liver and biliaiy tracts and changes 
indirectly pioduccd by them All of the tissues showed in- 
lense bile pigmentation, especially was tins true of the kidneys 
Tlieic was a staphyloma of one eye Both kidneys showed a 
beguiniiig chionit nepluitis 'riieic was a moderate ailerio- 
sclciosis Petechial hcmoirhages in the skin weie unusually 



Fig 233 — Duiwiiig through n secUon of the primary tumor uhowinr the 
involvement of the common duct and tlie inueoid chingc in in adjacent 
milnntntlc lym|ih node a and 6, Aruio from which mieropIiologr-ipIiB of 
Cane V 111 Fig 230 were tateii 

mimeious, and some weie also present in the sclera of both 
eyes The panel eas was normal and there was no tumor tissue 
at the head, noi was there any tumor tissue found directly m 
tlie liver substance piopei 'flie stomach and the intestinal 
tiact were entirel}' normal 'flic heart was dilated and the 
muscles quite flabby 

'J he gall-bladdei was veij' maiktdly enlarged, extending 5 to 
6 cm below tlie edge of tlie liver and measuring 14 cm m Icngtli 
and 4J cm m diameter It w'as filled with stones, faceted in 
Ivpe, one of which, measuring IJ cm in diameter was firmly 
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encysted m the cjstic duct near the neck of the gall-bladder 
Between the stones there was a considerable amount of thick, 
\Tsad, pale mucous bile Xo bile could be expressed mto the 
duodenum, there apparently being complete obstruction of the 
cj’stic duct About the hilum of the li\er and extendmg along 
the structures passing through the duodenum there was abun- 
dant mdurated fibrous tissue particularly marked at the junc- 
ture of the cystic duct with the common duct Botli hepatic 
ducts w ere dflated and became sharply constncted near the mass 
of cellular fibrous tissue about the juncture of the C3’stic duct 
with the common duct The portion of the common duct ad- 
jacent to the duodenum and the pancreas appeared normal, 
but the upper end ran mto the indurated mass of tissue near 
the hilum of the liver This mass of indurated tissue did not 
measure more than 1 cm in diameter and 2 to 3 cm in length 
It was not sharpty outhned The hepatic ducts abo\ e and the 
common ducts from below w ere lost in it The cyshc ducts also 
entered mtp this mdurated mass of tissue At one side of this 
there was an enlarged h-mph-gland measuring about 1 cm 
m diameter, which on section was made up mostly of a gelatin- 
oiis-like tissue suggestmg a mucoid caranoma or a metastases 
of a mucoid carcinoma There w ere a few other smaller mdurated 
hmiph-glands w^th the same kind of colloid material withm 
them Xo pnmary tumor tissue could be found m am other 
location The Iner itself was considerably enlarged, weighing 
1900 grams, and showed a t^-pical biliar}- cirrhosis The surface 
of the Iner was fairly smooth, but there was some increase m 
fibrous tissue 

The microscopic stud\ of the slide taken through tlie in- 
durated tissue about the hilum of tlie li\er showed that it was 
composed of a scirrhous t\ pe of carcinoma completely enclosmg 
the common c\"stic, and hepatic ducts and their juncture 
Irregular gland-likc ‘Structures could be seen imading tlie dense 
fibrous tissue There was a \erj marked tendency to fibrosis 
presenting a Upical scirrhous appearance Some of these glands 
w ere enlarged, lined h\ a single la\ er of columnar cells resembling 
bile-duct epithelium and showed a tendenc\ to mucoid de- 
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generation This mucoid change is especially striking in a 
metastatic lymph-node taken near the hilum In other words, 
the indurated tissue evidently represents a primary tumor 
arising at the juncture of the cystic, hepatic, and common ducts 

This case closely resembles both clinically and anatomically 
the preceding case, but there was one striking difference Be- 
cause of the lower location of the primary tumor the cystic 
duct was also occluded and the gall-bladder W'as markedly 
dilated Furthermore, it was filled with stones, none of which 
were found in the fourth case (Usually a gall-bladder filled 
with stones is contracted ) Both cases ran a rapid course, 
though this case was much more rapid than the preceding one 
Furthermore, this case was one m which tliere were numerous 
stones, although there was no definite history of gall-stone 
disease The preceding case, however, showed some portal ob- 
struction, there being considerable ascites This was absent 
in the last case 

It IS mteresting to note that this particular patient had 
a gall-bladder which was markedly distended and filled with 
stones and yet she did not give a history of a typical biliary 
colic, which, as a rule, is usually noted in SO per cent of the 
cases Some authors hold that the irritation of gall-stones pass- 
ing down the bile-ducts is responsible for the development of 
the neoplastic growth They maintain that the absence of the 
stones srniply means that the stones have passed out into the 
intestine This, however, does not explain the tumor arising 
above the cystic duct, as in our fourth case 

Case VI Carcinoma of the Ampulla of Vater — ^This patient, 
a woman aged seventy, entered the hospital with a complaint 
of pain to the right of the epigastrium It was spasmodic in 
character It was first noticed twenty-five years ago, when it 
lasted all night and was called acute indigestion by her doctor 
At first these attacks were three or four months apart and lasted 
three hours at a time, but gradually they became more frequent 
and severe until in the past two years they have occurred once 
or twice or more times a week There was no jaundice, no 
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^ omitmg until two } ears ago The jaundice has been present 
for the past six weeks Often the pain radiates to the nght 
shoulder and back Four } ears ago the patient was operated 
upon for gall-stones and tlie gall-bladder drained Of late the 
pain has been unusually se\ere, being associated with a chill 
and marked nausea and vomitmg The last se\ ere attack w as 
a T\eek before entenng the hospital This patient has had 6 
children, also had a histoiy suggestive of tj-phoid fever 

Phjsical axamination showed a poorly nounshed elderl3’^ 
woman who appeared somewhat jaundiced The examination 
of the chest was negatn e The liver could be readily' palpated. 
There was an old cholec>stotomy scar m the upper nght quad- 
rant There was no tenderness over the liver except immediately" 
followrmg an attack of biliaty colic The stools were pale and 
cla> colored The blood-count was normal The blood-pressure 
also was nonnal The Wassermann reaction was negative 
There was some tenderness o\er the gall-bladder region The 
dmical diagnosis was a stone in the common duct and the pa- 
tient was transferred to the surgical serxTce for operation At 
the operation the gall-bladder w as found co^ ered with adhesions 
The right kidney" was displaced upward and outward The 
common duct was dilated as large as a thumb It contamed a 
stone 2 cm in length and 1 cm in diameter This stone was 
rcmo\ed and also the gall-bladder The patient left the operat- 
ing-room in good condition The gall-bladder remo\ed showed 
a thickened wall and a scarred area near its distal end It did 
not seem to be very’’ markedly dilated It contained several 
small stones and normal appealing bile 

The day after the operation the patient complained of m- 
creasmg pain m tlie upper abdomen Her pulse became w eak 
and rapid The gauze dram was removed and a large amount 
of bile-stamcd fluid drained out through the opemng The 
temperature became clc\atcd to 102^ T Her condition rapidly*' 
became worse and death followed the next day 

At autopsy" tliere seemed to be some jaundice but this was 
not marked The abdomen appeared distended The peritoneal 
surfaces appeared dull and the peh is contained bilc-staincd pus. 
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A purulent exudate was present in the upper right quadrant 
There were numerous peritoneal adhesions, particularly over the 
right upper quadrant There were also adhesions over the pleura 
of both lungs and over the spleen The pancreas was small, 
but otlierwise normal The kidneys were also small witli a 
granular surface and adherent capsule, typical of a chronic 
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Fig 234 — Drawing of carcinoma of ampulla of Vatcr anti clihlctl com 
mon 'ind hepatic duels Case VI a, Carcinoma of ampulla , ligature about 
-stump of cystic duct, c, dilated common duct, d, dilated left htpitic duct, 
dilated right hepatic duct 

nephritis The right kidney possessed two distinct pelves and 
ureters, winch united near their opening in the bladder Anoma- 
lous arteries entered tlie lower pole of each kidney 'I he aorta 
showed a moderate grade of arteriosclerosis There was a fetal 
adenoma in the th^nroid gland The most prominent lesion, 
however, was that involving the liver and biliary tract 'ihc 
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hver was about normal m size and showed surprisingly little 
bile-pigment The surface was roughened and it presented the 
tjT)ical appearance of a bihary cirrhosis The hepatic duct 
showed marked dilatation The most strikmg change, howe^^er, 
affected the common bile and hepatic ducts Beneath the hilum 
the common duct appeared like a thick distended tube cm 
m diameter Its circumference was 5h cm On pressure a 
small amount of bile could be expressed between two of the 
sutures, one of which had partially given away As it was, the 
duct was tense and looked more like a tense displaced gall- 
bladder No bile could be espressed mto the duodenum This 
openmg between the sutures was probably the source of the 
bile-stamed exudate in the peritoneal ca^dty This common 
duct was markedly dilated and the dilatation extended well 
up mto the branches of the hepatic duct m the hver The wall 
seemed to be markedl}* thickened This dflatation of the duct 
extended down to withm 1 cm of the openmg of the duodenum 
At this place there seemed to be a rather fnable, dense mdurated 
tissue, suggestmg a carcmoma or tumor ansmg m the ampulla 
of Vater This mdurated mass was not more than 6 to S mm 
m diameter and 12 mm m length Bile could not be expressed 
mto the duodenum The hver did not seem to show a xciy 
stnkmg amount of bile pigmentation which would haxe been 
suspected (Fig 234) 

The histologic exammation showed a topical bihar}’' cir- 
rhosis of the h\er with marked thickemng of the wall of the 
bile-ducts, particularly of the common duct and an adenomatous 
mass of tissue situated about the ampulla of Vater This adeno- 
matous mass showed a considerable irregular growth of the 
epithelium suggestmg a begmnmg mahgnant change In other 
w ords, there is here an early carcmoma of the ampulla of Vater 
w hich has completely obstructed the common duct, and explains 
why the stitches made in the side of the common duct ffnallv 
ga\c wa\ and allowed bile to discharge mto the peritoneal 
ca\ it\ 

The smears and cultures of the peritoneal exudate showed 
no organisms. 
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'I'umois ii) 1 1)0 )oi![io)) of (ho n)))i)u)l(i nio not iiiKomnio)), 
hul Ihoii o)i/?in, oscopi id voiy ciiily iiisw, i>» <Ii(li(iil( lo ns 
(Oiliiln bociuifio (hoy may aiiso fiom llio oylindiic opilholiuni 
of (he common fliK ( as (nosl of (hcD) do, fiom (ho muoous glands 
of (ho duodomim, and fiom (lie pannoas. 'Ihcso (iiidoh are 
Dsoally amall, lm( what<*voi (hoii oiiKin, (hey loud (o iiuioaso 
(1)0 slcDosis will) rliIa(a(ioD of both the /^alNhladdoi and c odidioii 
d)ic( Ti) om (aso jt is ludioi mnisiial (ha( (ho ({all-hladfloi was 
i)o( paKiculaily djs(oiidod in con)])a)ison wi(h (ho niaiKeil dis- 
(on(ion of (he common duot 'I'hoso (innoi.s of the (oiinnon 
<luc(, hod) of (lie ampulla and olsewlioie, dechuo (I)cn)soIves 
cnily, ])onco onroinagc fim^fioal inloifeionco 'J’Jio losiiKa of 
opo)*a(ions, l)owcvc), a)o not vciy cncomagin;'. 

T))e .symi)to)ns ran)i<)( he distiiiRuishod loiidily fio))) a co)))- 
mon duel h(oj )0 oi a caroinomn al (he Jioad of (he pantreas, 
(hoiif'h the Ja((ci ))))/;!)( ;'ivc a dl/Toion( aj)j)oaii));' s(ooI. 'I'he 
Btono m (h)8 caso p)ohahly oo))l)ll)utcd (o (he jaimdioe and 
piohahly also allmiihUod (he ipowlli in ll)c an)pulla. 'I'he 
jaundice in tin's (ypo of caso js mmo nilniwltrnl ii'l liiht iiiul 
lalci bccomos j)oisisLon(, 'l'])c livoi js usually enhuRod. 'Die 
(innojs a)c so small (ha( laioly can (hey bo pal))alofl. 'I’hoy 
may be distinRuished fiom s(oncs, in (hut (ho ohs(iu<(ion is 
moio comploic and (ho s(ools aio jiot ap( (o show bile. I'Vbiilo 
ronedons in cases of (his kind aie (oinmon. 

'I'his patient showed one oomjjlidKion (hat is (oiinnon with 
Caso V, dia( is, (he tondriuy to nmrlwd JiomoJih.iffO, wlihh is 
probably (ho icsult of (la* dninming back of bile, tausni)' an 
nltoiod coaRulabihty of (ho blood. 

'I'ho absonoo of maiked bile ))iRmon(a(ion of (ho livoi wilh 
odioi evjdcnios of maikod biliaiy obstiuclion is unusually in- 
locsIinR. J( may bo duo (o (ho fact (lia( followiiiR (ho opoia- 
(ion (ho bik* was diaincd away, leaviuR only liisloloRi’t ovi- 
doiKOS of jn’RinoiKadon and a laiRo dislondod fliiot (Mr. 2,15) 

'I'licso 6 lasos i)iosont jnany points in < oiinnon, some of 
which aio of speoal inloiosi All aio oNamples of mali/'iianl 
Rrowlhs doiivod fioin (ho (oluiimai opidiolial liiiiiiR of (ho bile- 
duds, but arisin;; in ililfmiK liHalioiis and pusontiiiR various 
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Ctscl— B-tmary caj>cincm&. 




CaseE— Prirr 


CoaeV*“fi-«nai-y CM^nenr^ aS" joncwA 
end ccmmcn biVs dLvcl5~ 



Fig: 235 — Diagrams illustrating the location and relations of the tu- 
mors in the «iv different eases reported The shaded areas represent the 
tumor tissue 


clinical pictures While m all 6 cases there was more or less 
marked caclicxia of a malignant disease, it was onl> in the first 
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ciisc Ihul (Iciitii uin 1)0 biiicl lo be due to llic tneheviu, tliouf;I» 
coiuplicaliojis j)iayc(I a Jaigcj >d!o tlian suspecicd In all (he 
olhei eases llio ( oinidications eonsidciably slioi toned l!»e comsc 
of tin' disease. In t)>e soeond case it was (be vegetal ivc lesions 
in (be lieail valves and tbe bnndirap of a lapidly developing ns 
cites fioJii jxntnl obstuiclion that shoilencd tljo duration of 
(he disease In (be last uise it was (he pciitonitis following 
tbe icnioval of a stone in tbe connnoii duct that brought about 
an unespec led end to tbe disease. 'J'lu* other 3 cases possessed 
the same com])licntton, namely, the toxic results of biliary ob- 
stuution, winch gicatly ovei shadowed the symptoms of a 
malignancy and terminated the disease befoic the latter was 
maiKedly manifested. Jkcause of the metbanical elTccls re- 
sulting f 10111 I be stiategic local ion of these Uimois they never 
become vciy cvlensive oi huge. 

It 13 noUnvoitby Ibat the course of Ibe disease is rapid in 
all of these cases, with the possible exception of tbe last one 
lepoitcd 'I'wo of the cases laii then course in little over Ibice 
months b'oui of the cases were in women all of whom were 
jiast Ibe age of sixty (Fig 236). 

'J'be I elation of these cases to gall-stones is unusual In only 
2 cases weic tbcie gall-stones and in 1 of these 2 there wcie no 
synijiloms of biliaiy colic oi stones 'I’lic lehilionship to stones 
is usually bigbei. 

A bilge, distended, palpable gall-bladdci associated willi 
inci easing jieisistent jaundice, in tbe absence of a history of 
g.dl-stoiies, sliongly suggests a iiiuligiiant obsl ruction of Ibe 
biliaiy excietoiy duct, such as eitbei a caicinoma of tbe biliary 
p.issages oi of tbe bead of Ibe panel eas Jncrcasing we.sKni‘Sb, 
loss of weight, and cachexia make malignancy still inoic piob- 
able. 

In these cases one symiitom was piesent in some foini, that 
is, some tyjic of epigastric distiess, such as a weighty feeling in 
the ujijier light fju.idianl, a dull lubc, sbai|) colicky pains, 
tenderness, oi some combination cif them Jaundice was the 
next most diarac leiistu rmdiiig, being picscnl in the last 4 


cases, 
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trahepatic bile-passages Histologic examination of the pan- 
creas showed some atrophy of the islands of Langerhans and 
a chrome pancreatitis, but no relation could be established 
with a malignancy, unless it be that the toxic action of retained 
bile caused degenerative changes in the pancreas 
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MALFORMATION OF THE ADRENAL GLANDS WITH 
THE CLINICAL PICTURE OF ADDISON’S DISEASE 


The patient was a mamed woman aged forty-six, 'v\hose 
illness began nmeteen years ago with what she called an early 
menopause Her physiaan told her then that her trouble was due 
to an early cessation of menstruation Smce then she never had 
been entirely w ell and had had frequent attacks of sore throat and 
bronchitis She had also been troubled with dyspepsia and diar- 
rhea From the historj’’ available it is difficult to state when 
sjTnptoms suggesti\ e of Addison’s disease began Sixteen months 
before her death she successfully passed a phj-sical exammation 
for life msurance No note of her blood-pressure was made at this 
tune Five months before her death she showed more marked 
sjTnptoms, felt very much worse, there were marked 'weakness, 
considerable diarrhea, and a rapid loss of weight The skm 
had become “copper spotted,” espeaall}’' m the palms of the 
hands The only blood-pressure readmg noted m her histoiy^ 
was one made five weeks before death when a systohc pressure 
of 60 was recorded, while the diastohc pressure was only 40 to 
42 

A dimcal diagnosis of Addison’s disease was made At 
autopsv comparatively few findings were noted, though tuber- 
culosis 15 most frequentl}^ found m the adrenal glands, usuallv’’ 
associated vMth tuberculosis elsewhere No evidence of this 
condition was found The onl> stnkmg lesion present was a 
pair of unusually small but otherwise apparently normal supra- 
renal glands 

The left adrenal gland weighed only 2h grams as compared 
with the normal adult weight of 5 to 6 grams This adrenal 
measured about 25 by 15 bv 2 to 3 mm The fatty tissue about 
It w as V eiy abundant and could be readily remov ed The organ 
was unusuall} firm in consistency It had a deeper brown 
color than is usual The cut surface was peculiar in that it 
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seemed to be composed of pale brown cortical tissue with no 
recognizable medulla (Fig 237) 

The histologic picture is very unusual, but quite character- 
istic The first impression is that it consists of lymphadenoid 
tissue rather than suprarenal tissue Neither cortex nor medulla 
can be easily recognized Here and there small clumps of epi- 
thelial cells may be seen surrounded by lymphoid-hke cells These 
probably were cortical m origm The tissue is very cellular, 
most of the cells bemg small mononuclear cells resembling but 
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Fig 237 — ^Drawing of cross-section through the gland (enlarged Sx) 


not identical with lymphocytes These small cells are often 
massed m clumps with larger cells m the center suggestuig 
lymphoid follicles There are some epithelial cells arranged in 
an irregular reticulum suggestmg medullary tissue The cap- 
sule about the gland is unusually heavy, thick, and dense The 
gmall deep stammg cells are often m masses just underneatli 
this capsule E\tendmg from the capsule there is a wnde- 
meshed, coarse reticulum whicli often contains many very large 
ddated capillaries Within this reticulum there are large masses 
of small dark stammg cells above desenbed I^Iany of these 
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small round cdls do not show a definite cytoplasmic outline 
They appear as numerous deep stainmg nudei embedded m a 
fibrillar syncytium Aside of some scattered cuboidal cells 
suggesting a portion of the cortical layer there is no e\udence 
of the cortex present The capsule seems to rest directly upon 
the medulla rrhich is heavily infiltrated vrith numerous round 
cells The striking characteristic of the section is that m spite 
of the large numbers of these small deep staining cells there is 
no defimte inflammatory reaction and there is nothmg to sug- 
gest tuberculosis or syphilis, nor does the change that is present 
appear like a simple cirrhosis or a simple atrophy (Fig 238) 



Pig 238 — Miciophotograph through end of adrenal gland 


\Mule the abo^ e lesion is imcommon m Addison’s disease 
It has been described repeatedly It is not nearly as common as 
tuberculosis of the adrenal glands and has been regarded as an 
atrophic process It should not be confused iiitli tlie simple 
atrophj of the adrenal gland because this process endently is 
quite of a diflcrcnt nature Hoiieier, Bloch has clearly shown 
the intimate relation of this condition to the de\ elopmental 
changes occurnng m the adrenal gland and considers it merely 
an abnormal extension of the diangcs a Inch normallj occur m 
the adrenal gland It is well knoa-n that the cortex has a xerj' 
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different origin than the medulla, the former arising from the 
urogenital anlage and the latter from the embryonic sympathetic 
nervous system Durmg the fourth and fifth months of fetal 
life there is an unusual and rather large organ situated between 
the two kidneys known as the paraganghon This organ is 
composed of embryomc neurocytes belongmg to the sympathetic 
nervous system On each side of this organ there is a small 
body which is composed of cortical tissue and comprises the 
adrenal body at this penod Some of the neurocytes m the 
paraganghon migrate through the capsule and outer portion of 
the cortex or adrenal gland as it is at that tune and accumulate 
in the center where they eventually differentiate into the mature 
adrenal medulla The paraganghon attams its maximum de- 
velopment between the fourth and fifth month, after which it 
gradually disappears as the sympathetic system and the adrenal 
medulla becomes more and more developed, so that at birth but 
few of the neurocytes may be seen However, frequently m 
early infancy, some of these undifferentiated cells, appearmg as 
small deep staimng mononuclear cells, may still be seen nugrat- 
ing through the cortex of the adrenal gland to the center where 
they differentiate mto the medulla Migration of these cells is 
associated with an atrophy of the mner portion of the cortex, 
that IS, the part that is adjacent to the medulla At the same 
time there is a regeneration of the glomerular zone of the cortex 
Occasionally this process is perverted and prolonged mto early 
childhood and even mto later life, when the embryomc cells 
accumulate in the medulla, show little tendency to differentiate, 
and at the same time there is more rapid degeneration of the 
cortex and atrophy of this layer resultmg m the anatomic 
picture just described and in functional insuffiaency of the 
adrenal glands manifested dimcally in Addison’s disease 

If this theory of Bloch is correct, and I beheve that it is in 
our case, most of the small mononuclear cells described m this 
section are to be interpreted as embryonic neurocytes They do 
resemble cells that are seen in certain malignant tumors derived 
from the adrenal medulla and known as malignant neuroblasto- 
mata I have seen the same type of cells m the paraganghon of a 



MAIFORMATIOX OF THE ADKEXAL GLAOTS 1361 

four-month-old human fetus Accordingly, we can consider that 
the process, which leads to an organ such as we have here, 
represents a gradual malformation of the adrenal gland, the 
cortex atroph}ang almost completelj’*, the medulla enlargmg and 
accumulating many embrj^omc neurocytes which, how ever, 
seem to have lost the power of complete differentiation to a 
functionatmg tissue That the sjTiiptoms of Addison^s disease 
did not begm earher is probably explamed b)^ the fact that there 
was a partial differentiation of these tissues earher m life This 
tissue gradually became exhausted, resultmg m a gradual de- 
\eIopnient of an insuffiaency of the mtemal secretion of this 
gland 

The most common lesion that is found m assoaation with 
Addison’s disease is tuberculosis of the adrenal gland (Lewin, 
75 per cent) This condition is usually bilateral and also is 
usually associated with tuberculosis m other parts of the bod}* 
However, about 17 per cent of one series of cases (Elsasser, 
549 cases) no tuberculosis was found m any other part of the 
body It is perhaps also worth notmg that a tuberculous proc- 
ess m the adrenal gland is usuaU}- ^ erj' diffuse with rather ex- 
tensive masses of caseation The next frequent lesion is prob- 
ably sjqihilis and then a simple atrophy This simple atrophy 
should not be confounded with the condition that has just been 
described It is perhaps also well to note here that occasional!} 
Addison’s disease may be present without any noticeable lesions 
m the adrenal gland, at least apparently so In other cases 
extensive destruction of the suprarenals may occur without the 
chmcal sjTnptoms of Addison’s disease These, of course, are 
very unusual and are not easil}’ explamed 

It IS vs dl knovsTi that complete removal of the adrenal glands 
IS incompatible vsith life Inasmuch as this organ is composed 
of tv\o entirely distinct tissues diffenng m ongm, in appearance, 
and in structures, the relative importance of them m Addison’s 
disease has led to a great deal of discussion and difference of 
opinion The medulla contains a specific secretion, epmephnn 
It has a V erv definite action, particularly m mcreasmg the tone 
of the smooth muscles supplied by the sympathetic system, 
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such as the gastro-mtestmal tract and arteries, but this, how- 
ever, does not imply that the medulla is most essential to life 
In fact, where formerly the medulla was considered the more 
important factor m the pathogenesis of Addison’s disease, recent 
work seems to mdicate that the cortex is much more unportant 
than the medulla Bittorf collected SO cases m which there 
w'as marked atrophy of the adrenal glands, and his conclusion 
was that the medulla was a more unportant factor than the 
cortex Wiesel dhme to the same conclusion that m Addison’s 
disease the destruction is primarily m the medulla On the other 
hand, Scott, Karakascheff, and Lowy feel that the cortex is 
the primary seat of the destruction Houssay and Lewis have 
destroyed the medullary substance in dogs without any marked 
disturbance Falta and Meyer feel that the cortex is equally 
important and that the cortex supphes the substance which 
the adrenal uses m makmg epmephrm After removal of the 
adrenal glands epmephrm which is the specific secretion of tins 
organ does not remove the symptoms or save the animal Ad- 
mmistration of adrenalm is very unsatisfactorj' m Addison’s 
disease Only animals with accessory adrenal glands which are 
composed of cortical substance withstand the removal of these 
glands Furthermore, the removal of the adrenal medulla does 
not produce the same symptoms as the excision of glands, and 
Biedl has showm m certam species of fishes m which the cortex 
and the medulla of the adrenal glands are separate, removal of 
the cortical portion called the mterrenal body causes death 
withm a few days How'ever, if a small amount of the cortex 
is left behmd death does not occur Moreover, if tlie chrom- 
affin tissue m other parts of the body is the functional equiva- 
lent to that of tire adrenal medulla, as some mamtain it is, it 
is difficult to understand the senous effect m removmg only 
the part m the adrenal glands In other words, evidence is 
much more strongly m favor of the idea that the cortex of the 
adrenal gland is a very important if not the most important 
factor in the production of the clinical syndrome known as 
Addison’s disease 

The recent physiologic W'ork has thrown a great deal of 
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doubt upon the importance of the medullary secretion of these 
glands There is evidently very little evidence that the epmeph* 
nn content of the suprarenal \em is sufficiently increased to 
produce a marked tome effect upon the vanous smooth muscles 
■of the body In Addison^s disease epmephnn is practicall}’' ab- 
sent It IS not easy to explam the ^ anous s}Tnptoms that occur 
in Addison s disease It has been said that the low blood-press- 
ure and general muscular and gastro-Intestmal asthema is due 
to the absence of epmephrm uhich is normall}*- secreted hy the 
adrenal medulla The fact that mjection of adrenalm m these 
patients is often disappomtmg seems to confirm some of the 
skeptiasm regardmg the importance of the adrenal secretion 
Tvhich has been brought forth by some of the recent phj^siologic 
work Eiidence seems to pomt more and more to the mcreas- 
ing value of the cortex The cause of the pigmentation in the 
patient is not easily explained One theory is very suggestive, 
though the links of evidence are not all complete We know 
that epmephnn is closely alhed to UTosm Further, we know 
that oxidizmg ferments readily convert epmephnn, t^Tosm, and 
related aromatic compounds mto brown pigments In addition, 
we know further that m Addison’s disease there is a defiaenev 
in a tissue that is deepl}’ mvolved m the metabolism of the 
chromogenic aromatic compounds Hence the accumulation of 
aromatic substances, such as tyrosm, m the skin which other- 
wise uould be changed to epmephrm becomes here oxidized 
and combined into melanm pigments In this connection it 
is mterestmg to note that Bittorf obseri^ed that the skm of 
persons with Addison’s disease has an mcreased power of 0x1- 
dizmg epmephnn and tjTosm to pigmented substances It is 
well to note, however, that •Vddison’s disease may occur m the 
absence of pigmentation 

There is one point m this patient’s liistor^* which is worth} 
of further mention, and that is the earl} appearance of the meno- 
pause This can be readily explained by tlie complete absence 
of tlie cortical tissue, for it is generally accepted that there is 
a close relationship betw een the cortex of the adrenal gland and 
the development of the genital organs It is quite likely that 
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with Ihc ccssiilion of moiistuitilion tlioic w.is ii toiicsjionding' 
«ili<>]>liy of tlic coitc\ of llic iuiitnal glimtl wliidi by (lie lime 
(he jiiitient died lifts iilmosl chtlioly disapjieiiiod JL Jias ftho 
been noted ilml pjilients witli (Ins condition, (lint is Addison's 
disease, ficqueiilly f'lve a loiifi liistoiy of iiioie m less general 
])liysicftl debility and lack of lesistaiice many years bcfoie (lie 
actual sym])tonis come on, and tins f.ict seems to be dupliLnted 
in this parliculai iiatient In fact, tlieie aie many who include 
a condition of status lymiihaticus with an enlaiged persistent 
thymub along with this disease. In this jiailicular case, how- 
ever, no enlarged (hymns was noted, 

Jt IS also worth noting that m this case the true natiue of 
(he disease was not lecogniacd until the jicciiliar pigiiienlalion 
of the skin developed Tins is veiy frequently liue 'J'lie most 
sti iking symp(oms are those arising fiom the piogicssive mus- 
cular and gastio-intestinnl nstlienia wilhoul iqijmrent cause and 
the low blood-pressure. These should always lead to a strong 
suspicion of Addison’s disease. The aiipearaiice of the pigniciil 
in the palms of (he hands is lather unusual Its aj)i)e.n.ince in 
the mucous mcnibiancs of the mouth is more chaiacleristic and 
often aids in diffeientiating this condition fiom other pigineiila- 
lions of the skin in which the mucous meinbianes aic not in- 
volved 
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